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Chapter 1 : I n t r o d u c t i o n . 
Aims. 
The purpose o f t h i s s tudy was to i n v e s t i g a t e the d i e t of 
the Tawny Owl and t o compare the abundance o f sma l l mamna I s i n 
the d i e t as r e v e a l e d by a n a l y s i s o f owl p e l l e t s w i t h the l o c a l 
abundance as r e v e a l e d by 1 i v e - t r a p p i n g i n the area where the 
p e l l e t s we re c o l l e c t e d . Th i s wa s c a r r i e d out at t h r ee s i t e s i n 
the Durham a r e a . Comparison was made between the s i t e s and w i t h 
o t h e r wor k on the s u b j e c t . 
L i t e r a t u r e Review-
The Tawny Owl S t r i x a l u c p . 
The Tawny O w l ' s range extends over the w e s t e r n p a l a e a r t i c 
r e g i o n and i n t o p a r t s of s o u t h - e a s t e r n A s i a . I n B r i t a i n surveys 
i n 1963 ( P r e s t t , 1965) and 1965 ( P r e s t t and B e l l , 1966) showed 
t h a t the Tawny Owl was conrnon everywhere except i n the n o r t h 
m i d l a n d s and sou th east e n g l a n d , and was p resen t i n more than 
60% o f surveyed 10 km squares except i n n o r t h east england and 
the east m i d l a n d s . 
I t i s p r i m a r i l y a species o f deciduous or mixed woodland , 
a l t h o u g h i t i s a l s o f o u n d i n mature c o n i f e r o u s p l a n t a t i o n s , 
we 11 -1 imbered p a r k l a n d or f a r m l a n d and i s f r e q u e n t i n urban 
areas ( S h a r r o c k , 1 9 7 6 ) . The nes t i s u s u a l l y i n a h o l e e i t h e r i n 
an o l d h o l l o w t r e e or i n the f a c e of a c l i f f or q u a r r y , a l t h o u g h 
o c c a s i o n a l l y the owl w i l l nes t on the ground or take over an 
abandoned nes t o f ano ther species of b i r d ; the most f r e q u e n t 
b e i n g C a r r i o n or Hooded Crow Corvus c o r r o n e . Magpie P ica p i c a . 
Sparrowhawk A c c i p i t e r n i sus . or Buzzard Buteo buteo i n t h a t 
o r d e r o f f r e q u e n c y ( S h a r r o c k , 1 9 7 6 ) . 
The Tawny Owl i s s t r i c t l y t e r r i t o r i a l , d e f e n d i n g an area o f 
a p p r o x i m a t e l y 12ha i n wood land ( S o u t h e r n , 1970b) . I t i s m a i n l y 
n o c t u r n a l , a l t h o u g h some h u n t i n g by day occurs d u r i n g the 
b r e e d i n g season ( S o u t h e r n , 1 9 6 9 ) . The usua l h u n t i n g method i s 
t o w a i t on a p e r c h u n t i l s u i t a b l e p rey i s d e t e c t e d whereupon the 
Owl f l i e s down and a t t e m p t s to cap tu r e i t ( S o u t h e r n , 1970b) . 
However , when h u n t i n g i n t e r r i t o r i e s w h i c h i n c l u d e a l o t o f open 
g round i t has been seen to hunt on the w i n g , s l o w l y q u a r t e r i n g 
the area i n a z i g - z a g p a t t e r n about 2-3m above the ground 
( N i l s s o n , 1 9 7 8 ) . A d i f f e r e n t h u n t i n g t echn ique i s used when the 
Owls are h u n t i n g ea r thworms . As these w o u l d be d i f f i c u l t to 
d e t e c t f r o m a h i g h pe rch or f r o m the w i n g the Owls w a l k around 
on the g round u n t i l t hey l o c a t e a worm, a p p a r e n t l y by h e a r i n g , 
and p u l l i t c l e a r of i t s bu r row (MacDonald, 1976 ) . Prey i s 
t a k e n m o s t l y on the g r o u n d , a l t h o u g h smal l b i r d s may be taken by 
f l u s h i n g them out o f t h e i r r o o s t s ( W i t h e r b y et a l . , 1940; 
S o u t h e r i i , 1 9 5 4 ; ) . The prey a v a i l a b l e to the owls w i l l t h e r e f o r e 
c o n s i s t p r i m a r i l y of ground d w e l l i n g animals w h i c h are a c t i v e by 
n i g h t . S o u t h e r n and Lowe (1968) s t u d i e d the p a t t e r n o f 
d i s t r i b u t i o n of Tawny Owl p r e d a t i o n on rodents i n woodland and 
f o u n d t h a t the owls were unable to hunt i n v e r y dense ground 
cove r such as bramble or bracken t h i c k e t s due bo th to 
d i f f i c u l t i e s i n l o c a t i n g p r e y and to the i m p e n e t r a b i l i t y o f such 
areas making cap tu r e o f l o c a t e d p rey v e r y d i f f i c u l t . 
A w i d e range o f p r e y i s t aken w h i c h v a r i e s a c c o r d i n g to 
what i s a v a i l a b l e i n the h a b i t a t and, u n l i k e the o the r l a r g e 
b r i t i s h o w l s , i t t akes i n v e r t e b r a t e s as w e l l as v e r t e b r a t e s 
( S o u t h e r n , 1 9 5 4 ) . I n a s tudy o f owls i n m a i n l y deciduous 
wood land ( S o u t h e r n , 1954) the owls were f o u n d to take the 
f o l l o w i n g v e r t e b r a t e s : -
1) Smal l manina 1 s such as Apodemus sy 1 v a t i cus (Wood Mouse) , 
C l e t h r i o n o m y s g l a r e o l u s (Bank V o l e ) . M i c r p t u s ag res t i s ( F i e l d 
V o l e ) , Sorex araneus (Common Shrew) , S..mipiutui5 (Pygmy Shrew) , 
Neomys f o d i e n s (Water Shrew) and some bat s p e c i e s . 
2) L a r g e r manina 1s such as Ta lpa europaea ( M o l e ) , O r y c t o l a g u s 
c u n i c u l u s ( R a b b i t ) , R a t t u s n p r y e g i c u s (Brown R a t ) , A r v i c o l a 
t e r r e s t r i s (Water V o l e ) and M u s t e l a n i v a 1 i s ( W e a s e l ) . 
3) Smal l b i r d s , o f w h i c h 70% were f i n c h e s , w i t h the C h a f f i n c h 
Fr i n g i 1 1 a coe1ebs be ing the most conmon. Species t aken i n c l u d e 
Pigeons ( p r o b a b l y Columba pa lumbi s (Wood P i g e o n ) ) , Corvus 
monedula ( J a c k d a w ) , Parus m a j o r (Great T i t ) , Turdus e r i c e t o r u s 
(Song T h r u s h ) , T .meru1 a ( B l a c k b i r d ) , E r i t h a c u s rubecu l a ( R o b i n ) , 
C h l o r i s c h l o r i s ( G r e e n f i n c h ) , C a r d u e l i s c a r d u e l i s ( G o l d f i n c h ) , 
P v r r h u l a p y r r h u l a ( B u l l f i n c h ) and C h a f f i n c h . 
The i n v e r t e b r a t e s t aken i n c l u d e d earthworms and bee t l e s of 
the genera G e o t r u p e s . M e l p l p n t h a , Carabus, Nec rpphprus , Feypnia 
and Abax. 
V a r i o u s seasonal f l u c t u a t i o n s were seen i n the d i e t of the 
Tawny Owls i n t h i s s t u d y , the most obvious of w h i c h was the 
sudden change f r o m sma l l roden t s to l a r g e r mammals w h i c h 
o c c u r r e d i n s p r i n g . I n the f o u r months a f t e r the leaves f e l l 
and the ground v e g e t a t i o n was at a minimum, smal l rodents 
c o n s t i t u t e d n e a r l y 80% o f the prey u n i t s t aken compared w i t h 
30-45% i n simmer and e a r l y autumn. (one p rey u n i t i s the 
e q u i v a l e n t o f one sma l l mamnal o f w e i g h t 20g ( S o u t h e r n , 1 9 5 4 ) ) . 
T h i s d e c l i n e i n s m a l l r o d e n t s i n the d i e t i s due b o t h to the 
t o t a l p o p u l a t i o n o f r oden t s be ing a t i t s lowes t l e v e l at t h i s 
t ime o f year (Ashby , 1967; S o u t h e r n , 1970b) and to the ground 
v e g e t a t i o n g r o w i n g up and making h u n t i n g f o r them d i f f i c u l t . 
For the l a r g e r mamnal ian p rey t h e r e was a v a r i e t y o f seasonal 
t r e n d s , r a b b i t s r i s i n g t o a peak i n May and June then d e c l i n i n g 
f o l l o w e d by moles r i s i n g t o a h i g h e r peak i n J u l y and A u g u s t . 
S o u t h e r n f o u n d no ev idence o f seasonal f l u c t u a t i o n s i n the 
numbers o f b i r d s or shrews t a k e n , b o t h of these c o n s t i t u t i n g 
a p p r o x i m a t e l y 4% o f the d i e t . Earthworms show a peak i n the 
p e r i o d August to October when the smal l roden t s are s t i l l 
l a r g e l y h i d d e n i n the ground v e g e t a t i o n , young r a b b i t s have 
grown too l a r g e t o c a t c h and moles are dec rea s ing i n number 
( S o u t h e r n , 1 9 5 4 ) . Amongst the b e e t l e s 81% of those taken were 
o f t h r e e gene ra . Species o f Me 1o1ontha are taken f r o m May to 
Oc tobe r w i t h a peak i n May caused by the b reed ing of the 
C o c k c h a f e r M e l o l o n t h a m e l o l o n t h a . Geot rupes i s t aken th roughou t 
the year w i t h a peak i n M a r c h \ A p r i l and ca rab ids are taken f r o m 
January to Oc tober w i t h a peak i n May\ June. 
I n London H a r r i s o n (1960) f o u n d t h a t 96% of the d i e t o f a 
p a i r o f urban Tawny Owls was composed o f b i r d s , w i t h Pa s s e r 
d ome s t i c u s (House Sparrow) be ing the most i m p o r t a n t f o l l o w e d by 
S t e rnus v u l g a r i s ( S t a r l i n g ) . Manmal ian prey o n l y made up 4% o f 
the d i e t and o n l y one s p e c i e s , R . n o r v e g i c u s . was t a k e n . Mu s 
mu s c u 1 u s (House Mouse) was p resen t i n the area but was 
a p p a r e n t l y d i f f i c u l t t o c a t c h due to i t s h a b i t o f s t a y i n g c lose 
t o c o v e r . 
U t t e n d o r f e r (1939) i n Germany and Smeenk (1972) i n the 
N e t h e r l a n d s have c o n f i r m e d the w ide range o f prey t a k e n . The 
d i e t i n these c o u n t r i e s i n c l u d e s p r e y species not found i n 
B r i t a i n such as the conmon v o l e M i c r o t u s a r v a l i s and the Grea t e r 
W h i t e - T o o t h e d shrew C r o c i d u r a r u s s u l a . 
The Bank V p l e . 
CIe t h r i onomvs g l a r e o l u s i s p resen t over much of Europe 
except the M e d i t e r r a n e a n lowlands of I b e r i a , I t a l y and the 
B a l k a n s . I t s n o r t h e r l y l i m i t i s the A r c t i c c i r c l e where i t i s 
r e p l a c e d by C . r u t i l l s ( N o r t h e r n Red-Backed V o l e ) ( C o r b e t , 1966) 
and i t ex tends eastwards to Lake B a i k a l (Corbet and Sou the rn , 
1 9 7 7 ) . I n B r i t a i n i t i s p r e sen t t h roughou t the m a i n l a n d and on 
s e v e r a l i s l a n d s a l t h o u g h i t i s absent f r o m most of I r e l a n d . 
CIe t h r i onomy s i s f ound i n a v a r i e t y o f h a b i t a t s and i s 
p a r t i c u l a r l y abundant i n deciduous woodland or s c r u b . I t i s 
a l s o f o u n d i n c o n i f e r o u s wood land , hedgerows and banks, 
p a r t i c u l a r l y i n areas w i t h dense ground cover w h i c h i t i s known 
t o p r e f e r (Kikkawa 1964; Ashby, 1967) . Southern and Lowe (1968) 
f o u n d t h a t the Tawny owls caught s u b s t a n t i a l l y more i n d i v i d u a l s 
i n areas o f dense v e g e t a t i o n than i n areas of sparse v e g e t a t i o n , 
as w o u l d be expec ted f r o m t h e i r g r e a t e r abundance. As h u n t i n g 
i n areas o f v e r y dense ground cover i s d i f f i c u l t f o r the owls 
S o u t h e r n and Lowe suggested t h a t areas o f i n t e r m e d i a t e cover 
d e n s i t y w o u l d be the most p r o f i t a b l e i n w h i c h to hunt 
C l e t h r i o n o m y s . C h i t t y and Phipps (1966) and Southern (1970b) 
r e p o r t e d t h a t C I e t h r i o n o m y s c o u l d be found i n g r a s s l a n d a reas , 
a l t h o u g h i t does not move f a r i n t o " c u l t i v a t e d f i e l d s ( K i k k a w a , 
1964; P o l l a r d and R e l t o n , 1970 ) . 
CIe t h r i onomy s may be a c t i v e t h r o u g h o u t the 24 hours 
( M i l l e r , 1955) sometimes w i t h peak a c t i v i t y around dusk and dawn 
( C o r b e t , 1966; Ashby , 1971 ) . The c r e p u s c u l a r and n o c t u r n a l 
a c t i v i t y w o u l d e n t a i l r i s k o f Tawny owl p r e d a t i o n . Th i s may be 
a v o i d e d by d i u r n a l l y a c t i v e an imals but these w o u l d then be a t 
r i s k f r o m d i u r n a l l y a c t i v e p r e d a t o r s such as Weasels or K e s t r e l s 
i n open c o u n t r y . N o c t u r n a l a c t i v i t y seems to be p r e f e r r e d i n 
the sunmer ( M i l l e r , 1955; Pearson, 1962; K i k k a w a , 1964; Ashby, 
1971) when ground cover i s h i g h and smal l rodents are at t h e i r 
l owes t impor tance i n the Tawny owls d i e t , a l t h o u g h a d i u r n a l 
p r e f e r e n c e w i t h c r e p u s c u l a r peaks of a c t i v i t y has been observed 
i n sumner i n the presence o f Apodemus (Brown, 1966; Greenwood, 
1978) . 
The b r e e d i n g season u s u a l l y runs f r o m A p r i l to September or 
Oc tobe r ( C o r b e t , 1966; Corbe t and Sou the rn , 1977) and so by J u l y 
and August ( t h e t ime o f t h i s s t u d y ) j u v e n i l e animals should be 
p r e s e n t and a t r i s k of cap tu re by the o w l s . 
The p r e d a t o r s o f C I e t h r i onomvs i n c l u d e most B r i t i s h b i r d s 
o f p r e y and maninal ian c a r n i v o r e s . Corbet and Southern (1977) 
c o n s i d e r e d Tawny Owls and Weasels to be the most i m p o r t a n t 
p r e d a t o r s : Sou the rn and Lowe ( 1982) w o r k i n g i n W^tham Woods 
f o u n d t h a t the Owls removed f r o m 20-30% of the s t and ing crop 
each two mon ths , w h i l s t Weasels i n nearby M a r l e y Wood were found 
t o remove f r o m 2-20% o f the p o p u l a t i o n (mean 7.8%) per month 
depending on the season ( K i n g , 1 9 8 0 ) . 
The Wppd Mpuse. 
Apodemus sy1vat i cus i s p r e s e n t i n many o f the woodland and 
s teppe r e g i o n s o f the W e s t e r n P a l a e a r c t i c . I t s range extends 
f r o m s o u t h e r n S c a n d i n a v i a t o n o r t h e r n A r a b i a and N o r t h A f r i c a , 
and f r o m Europe eas twards to the A l t a i and the E a s t e r n Himalayas 
( C o r b e t and S o u t h e r n , 1 9 7 7 ) . I n B r i t a i n and I r e l a n d i t i s 
p r e s e n t i n most r e g i o n s except f o r v e r y open, mounta inous areas ; 
i t s a l t i t u d i n a l l i m i t i s u s u a l l y the t r e e l i n e ( C o r b e t , 1966) . 
I n i t s European range i t i s one of the most u b i q u i t o u s o f 
s m a l l manma 1 s ( C o r b e t , 1 9 6 6 ) . I t i s p a r t i c u l a l y abundant i n 
dec iduous woodland and has been found to show no p r e f e r e n c e f o r 
the amount o f ground cover p r e sen t ( C r a w l e y , 1965; Ashby, 1967) . 
S o u t h e r n and Lowe (1968) observed t h a t i t was t r apped i n 
a p p r o x i m a t e l y equal nmnbers i n f o u r c a t e g o r i e s o f ground 
v e g e t a t i o n d e n s i t y , ( excep t f o r a s l i g h t r e d u c t i o n i n the 
d e n s i s t c a t e g o r y w h i c h was thought to be due to compet ion f o r 
t r a p s by CIe t h r i onomys) and f o u n d t h a t i t was t aken by Tawny 
owls p r e d o m i n a n t l y f r o m open a reas , w h i c h would be the e a s i e s t 
t o hunt i n . 
Kikkawa (1964) f o u n d t h a t Apodemus d i s p e r s e d f r e e l y f r o m an 
area o f dec iduous woodland i n t o s u r r o u n d i n g f i e l d s where i t b red 
i n sumner and many i n d i v i d u a l s r e t u r n e d to the woodland i n 
w i n t e r . S i m i l a r l y P o l l a r d and R e l t o n (1970) and E l d r i d g e (1971) 
obse rved t h a t Apodemus was p r e sen t b o t h i n hedgerows and i n the 
a d j a c e n t c u l t i v a t e d f i e l d s . J e f f e r i e s et a l . (1973) i n ano ther 
hedgerow s tudy p o s t u l a t e d t h a t t h e r e were two p o p u l a t i o n s o f 
Apodemus. one o f w h i c h l i v e d c o n t i n u o u s l y on the f i e l d s and one 
w h i c h d w e l t i n the hedgerows and f i e l d boundar ies and moved onto 
the f i e l d t o f o r a g e . Apod emu s a l s o occurs i n rough g r a s s l a n d 
a l t h o u g h F a i r l e y (1967) w o r k i n g i n I r e l a n d found i t to be more 
comnon i n areas o f s l i g h t l y denser c o v e r , f o r example, i n grass 
and b racken or i n grass and hea the r a reas . U n f o r t u n a t e l y no 
i n f o r m a t i o n about the h e i g h t or d e n s i t y o f the g r a s s l a n d was 
g i v e n . 
U n l i k e CIe t h r i onomvs. Ap o d emu s i s s t r i c t l y n o c t u r n a l 
( C o r b e t , 1966; Corbe t and S o u t h e r n , 1977) . Even b r i g h t 
m o o n l i g h t has been f o u n d to d i m i n i s h i t s a c t i v i t y (Kikkawa , 
1964; S o u t h e r n , 1970b) and i t i s t h e r e f o r e r a t h e r more at r i s k 
f r o m Tawny Owl p r e d a t i o n than the s l i g h t l y more d i u r n a l 
CIe t h r i onomy s. w h i c h may have been a c o n t r i b u t i n g f a c t o r to the 
apparen t s e l e c t i o n o f Apodemus as p r e y seen by Southern and Lowe 
( 1 9 6 8 ) , a l o n g w i t h i t not a v o i d i n g open ground i n the same 
manner as C I e t h r i o n o m y s. F i e l d s t u d i e s by Brown ( 1956b) , 
Kikkawa (1964) and Greenwood (1978) found one peak of a c t i v i t y 
on sunmer n i g h t s and two peaks on w i n t e r n i g h t s . A l a b o r a t o r y 
s t u d y by M i l l e r (1955) had f o u n d a s i m i l a r double peak i n 
a c t i v i t y under an e i g h t hour l i g h t regime s i m u l a t i n g w i n t e r 
c o n d i t i o n s but a l s o f o u n d two peaks under a 16 hour regime 
s i m u l a t i n g suniner c o n d i t i o n s . More r ecen t work by Wo 1 t o n ( 1983) 
u s i n g r a d i o m o n i t o r i n g methods i n the f i e l d , w h i c h do not 
r e s t r i c t or i n t e r f e r e w i t h the an imals to the same e x t e n t as 
t r a p p i n g i n the p r e v i o u s s t u d i e s , f o u n d a more complex p a t t e r n . 
I n m i d - w i n t e r a c t i v i t y was v e r y v a r i e d w i t h l i t t l e synchrony 
between n i g h t s . I n s p r i n g i t was b imodal w i t h peaks 2-4 hrs a f t e r 
sunset and 3 . 5 - 4 . 5 h r s b e f o r e s u n r i s e , and i n sumner i t was 
un imoda l i n p a t t e r n , w i t h the mice l e a v i n g the nest at dusk and 
r e t u r n i n g a t dawn. 
As w i t h C l e t h r i onomy s. the b r eed ing season of Ap o d emu s 
u s u a l l y runs f r o m A p r i l t o October (Corbe t and Sou the rn , 1977) 
w h i c h a g a i n means t h a t j u v e n i l e s shou ld be p resen t at the t ime 
o f the s t u d y . 
Corbe t (1966) c o n s i d e r e d the most i m p o r t a n t p r e d a t o r s to be 
the wood land o w l s , the m u s t e l i d s and cats ( w i l d and f e r a l ) . 
S o u t h e r n (1954) f o u n d t h a t Apodemus comprised 30% of the 
v e r t e b r a t e d i e t o f the Tawny Owl (Not enough i n f o r m a t i o n was 
a v a i l a b l e i n h i s 1982 s tudy to d i s c o v e r the percentage of the 
p o p u l a t i o n w h i c h was t a k e n ) . F a i r l e y (1972 , c i t e d i n Corbet and 
S o u t h e r n , 1977) r e c o r d e d t h a t i t comprised 22-50% of the prey of 
the L o n g - e a r e d Owl i n E n g l i s h w o o d l a n d , and K i n g (1980) found 
t h a t Weasels i n M a r l e y Wood near O x f o r d took f r o m 1-20% (mean 
9.7%) o f the p o p u l a t i o n per month a c c o r d i n g to season. 
The F i e l d V o l e 
M i c r o t u s agre s t i s i s one o f the most abundant and 
w i d e s p r e a d v o l e s o f the w e s t e r n p a l a e a r c t i c and i s f ound f r o m 
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t h e a r c t i c c o a s t s o u t h t o t h e P y r e n e e s and A l p s and e a s t w a r d s t o 
t h e r i v e r Y e n e s e i and Lake B a i k a l ( C o r b e t , 1 9 6 6 ) . I t i s t h e 
o n l y s p e c i e s o f M i c r o t u s on t h e B r i t i s h m a i n l a n d and i s f o u n d on 
m ost o f t h e H e b r i d e a n i s l a n d s e x c e p t f o r L e w i s , B a r r a and some 
o f t h e I n n e r H e b r i d e s . I t i s a b s e n t f r o m I r e l a n d , I s l e o f 
W i g h t , L u n d y , S c i l l i e s and t h e C h a nnel I s l a n d s ( C o r b e t and 
S o u t h e r n , 1 9 7 7 ) . 
M i c r o t u s i s a g r a s s l a n d s p e c i e s w h i c h r e q u i r e s f a i r l y dense 
g r o u n d c o v e r and hence i t i s n o t f o u n d i n a r e a s c l o s e l y g r a z e d 
by h e r b i v o r e s , p r e f e r r i n g r o u g h u n g r a z e d g r a s s l a n d such as t h a t 
f o u n d i n young f o r e s t r y p l a n t a t i o n s . I t i s e s p e c i a l l y 
c h a r a c t e r i s t i c o f w e t g r o u n d w i t h r u s h e s and sedges ( C o r b e t , 
1966) a l t h o u g h l o w d e n s i t y p o p u l a t i o n s can be f o u n d i n m a r g i n a l 
h a b i t a t s such as w o o d l a n d s , hedgerows, b l a n k e t bog, dunes, s c r e e 
and m o o r l a n d ( C o r b e t and S o u t h e r n , 1 9 7 7 ) . Tawny Owls whose 
t e r r i t o r y i n c l u d e s open a r e a s o f r o u g h g r a s s l a n d w i l l t h e r e f o r e 
be a b l e t o e x p l o i t M i c r o t u s as p r e y r a t h e r more t h a n owls 
h u n t i n g i n w o o d l a n d , a l t h o u g h t h e l a t t e r may s t i l l c a t c h 
i n d i v i d u a l s f r o m t h e l o w d e n s i t y p o p u l a t i o n s p r e s e n t t h e r e . 
S o u t h e r n ( 1 9 7 0 b ) f o u n d t h a t t h e d i f f e r e n c e between t h e two 
t e r r i t o r y t y p e s was n o t g r e a t ; M i c r o t u s c o m p r i s e d 10% o f t h e 
d i e t o f w o o d l a n d owls and 15% o f t h e d i e t o f owls whose 
t e r r i t o r y i n c l u d e d open g r o u n d . M i c r o t u s makes v e r y p r o m i n a n t 
r u n s t h r o u g h g r a s s a t g r o u n d l e v e l ( a l s o used by o t h e r s m a l l 
mammals) w h i c h i n t h i c k and t a l l g r a s s w o u l d make h u n t i n g 
d i f f i c u l t f o r t h e o w l s . 
I t i s a c t i v e a t i n t e r v a l s t h r o u g h o u t t h e 24 h o u r s ; D a v i s 
11 
( 1 9 3 3 ) f o u n d g r e a t e s t a c t i v i t y o c c u r e d a t n i g h t and Brown 
( 1 9 5 6 b ) r e p o r t e d t h a t peaks o f a c t i v i t y o c c u r e d a t dawn and 
d u s k , a g a i n w i t h s l i g h t l y more a c t i v i t y d u r i n g t h e n i g h t . 
E r k i n a r o ( 1 9 6 1 ) ( u s i n g v e r y f e w a n i m a l s i n a l a b o r a t o r y s t u d y ) 
f o u n d peak a c t i v i t y i n t h e a f t e r n o o n i n Sumner w h i c h changed t o 
t h e m o r n i n g i n W i n t e r , w i t h t r a n s i t i o n p e r i o d s i n S p r i n g and 
Autumn where two peaks were o b s e r v e d i n t h e m o r n i n g and i n t h e 
e v e n i n g . 
The b r e e d i n g season s t a r t s i n A p r i l and u s u a l l y c o n t i n u e s 
u n t i l September ( C o r b e t and S o u t h e r n , 1 9 7 7 ) , b e i n g s l i g h t l y 
s h o r t e r t h a n t h a t o f Apodemus or CIe t h r i onomys. and a g a i n 
j u v e n i l e s s h o u l d have been p r e s e n t a t t h e t i m e o f t h e s t u d y . 
M i c r o t u s p o p u l a t i o n d e n s i t y shows n o n - a n n u a l f l u c t u a t i o n s 
o r c y c l e s w i t h a p e r i o d o f t h r e e t o f i v e y e a r s between maximum 
d e n s i t i e s . The a m p l i t u d e o f t h e s e c y c l e s may be v e r y g r e a t , 
r a n g i n g f r o m p l a g u e p r o p o r t i o n s t o an a l m o s t t o t a l absence o f 
v o l e s ( 3 - 3 0 0 a n i m a l s p e r ha a t peak abundance i n c e n t r a l 
S c a n d i n a v i a ( S t e n s e t h e t a l . , 1 9 7 7 ) ) . The more o b v i o u s 
e x t r i n s i c f a c t o r e x p l a n a t i o n s f o r t h e s e c y c l e s such as w e a t h e r , 
d i s e a s e , p a r a s i t e s , p r e d a t i o n , q u a n t i t a t i v e f o o d d e f i c i e n c y and 
m i g r a t i o n have been d i s c o u n t e d by some a u t h o r s ( K r e b s and N ^ e r s , 
1974; T a p p e r , 1976; C o r b e t and S o u t h e r n , 1 9 7 7 ) . The c u r r e n t 
i n t r i n s i c f a c t o r h y p o t h e s e s o f g e n e t i c a l or b e h a v i o u r a l 
c a u s a t i o n (see K r e b s and M yers o r T a p p e r ) a r e somewhat o u t s i d e 
t h e i n t e n d e d scope o f t h i s r e v i e w . 
M i c r o t u s i s p r e y e d upon by many r a p t o r s , owls and M a n m a l i a n 
p r e d a t o r s , a l t h o u g h t h o s e w h i c h comnonly h u n t i n r o u g h open 
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g r a s s l a n d w i l l o f c o u r s e have t h e most i m p o r t a n t e f f e c t on t h e 
M i c r o t u s p o p u l a t i o n . 
S e l e c t i o n by: t h e T r a p p i n g T e c h n i q u e . 
The L o n g w o r t h l i v e t r a p i s more e f f i c i e n t a t c a t c h i n g some 
s m a l l mamnal s p e c i e s t h a n o t h e r s . A d u l t m o l e s f o r example w o u l d 
n o t be c a u g h t due t o t h e i r s i z e and b u r r o w i n g l i f e s t y l e , and 
even when j u v e n i l e s ( w h i c h may be s m a l l enough t o t r a p ) a r e 
d i s p e r s i n g above g r o u n d i n May and June t h e y t e n d t o a v o i d 
r a t h e r t h a n i n v e s t i g a t e box t r a p s ( G o d f r e y and C r o w c r o f t , 1960; 
M e l l a n b y , 1 9 7 1 ) . Shrews w i l l e n t e r l i v e t r a p s even i f t h e y a r e 
n o t b a i t e d and may be c a u g h t i n g r e a t e r numbers u s i n g b a i t o f 
mealworms ( C r o w c r o f t , 1 9 5 7 ) . T r a p p i n g shrews i n l o n g w o r t h t r a p s 
does i n v o l v e p r o b l e m s due t o b o t h t h e s m a l l s i z e o f t h e a n i m a l s 
e n a b l i n g them t o escape t h r o u g h some o f t h e s m a l l gaps gnawed i n 
t h e t r a p s by r o d e n t s , and t o t h e i r l i g h t w e i g h t b e i n g 
i n s u f f i c i e n t t o t r i p t h e r e l e a s e mechanisms o f some o f t h e 
t r a p s . S m a l l r o d e n t s are on t h e w h o l e more r e a d i l y t r a p p e d t h a n 
s h r e w s , a l t h o u g h t h e r e a r e d i f f e r e n c e s between s p e c i e s w i t h 
CIe t h r i onomy s and Ap o d emu s b e i n g e a s i e r t o t r a p t h a n M i c r o t u s . 
I n a l l t h e s e s p e c i e s t h e s i t i n g o f t h e t r a p s i s i m p o r t a n t and 
i d e a l l y s h o u l d be bedded down i n l i n e w i t h n a t u r a l f e a t u r e s such 
as t h e s i d e o f a f a l l e n b r a n c h e t c and s h o u l d be c a m o u f l a g e d 
w i t h f a l l e n l e a v e s or g r a s s ( L i n n p e r s . comn.). The degree o f 
e x p e r i e n c e a t s i t i n g t h e t r a p s may have an i m p o r t a n t e f f e c t on 
t h e numbers o f a n i m a l s c a u g h t . 
O t h e r f o r m s o f t r a p p i n g s e l e c t i o n i n v o l v e d i f f e r e n c e s i n 
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r e s p o n s e t o t h e t r a p s amongst i n d i v i d u a l s o f t h e same s p e c i e s . 
M o s t o f t h e w o r k on b e h a v i o u r a l h e t e r o g e n e i t y o f t h i s k i n d 
a p p e a r s t o have been done on s m a l l r o d e n t s by a u t h o r s such as 
C r o w c r o f t and J e f f e r s ( 1 9 6 1 ) , K i k k a w a ( 1 9 6 4 ) , C r a w l e y ( 1 9 6 5 ) , 
and T a n t o n ( 1 9 6 5 ) . The b e h a v i o u r a l d i f f e r e n c e s w h i c h may cause 
h e t e r o g e n e i t y i n r e s p o n s e t o t r a p s i n c l u d e -
1) D i f f e r e n c e s i n a c t i v i t y r y t h y m s may cause some 
i n d i v i d u a l s t o v i s i t t r a p s b e f o r e o t h e r s . 
2) Some a n i m a l s have s t r o n g e r e x p l o r a t o r y d r i v e s t h a n 
o t h e r s . 
3) Some a n i m a l s a r e t h o u g h t t o be i n h e r e n t l y t r a p - s h y o r 
t r a p - h a p p y . The t r a p - s h y a n i m a l s a v o i d t r a p s , b u t some o f them 
may overcome t h i s on c o n t i n u e d e x p o s u r e t o t h e t r a p s . 
4) E x p e r i e n c e o f t r a p p i n g may change t h e r e a c t i o n s o f an 
i n d i v i d u a l , some may become t r a p - s h y o t h e r s may become 
t r a p - a d d i c t e d . 
F i n a l l y , c o m p e t i t i o n f o r t r a p s i s t h o u g h t t o f a v o u r the do m i n a n t 
a n i m a l s as t h e s u b o r d i n a t e i n d i v i d u a l s t e n d t o a v o i d t h e 
p r e s e n c e o f t h e d o m i n a n t s w h i c h t h e n have a g r e a t e r chance o f 
b e i n g t r a p p e d . Thus j u v e n i l e and f e m a l e a n i m a l s ( w h i c h a r e 
u s u a l l y s u b o r d i n a t e ) may be s e l e c t e d a g a i n s t i n t r a p p i n g . 
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Chapter 2.: Mater j a l s and Method^ . 
T r a p p i n g Methods. 
The t r a p p i n g was c a r r i e d o u t u s i n g L o n g w o r t h l i v e t r a p s 
( C h i t t y and Kempson, 1 9 4 9 ) . These were a r r a n g e d i n two l i n e s o f 
10 t r a p s w i t h 5.94m ( 6 . 5 y d s ) between a d j a c e n t t r a p s i n a l i n e 
and 9.14m ( l O y d s ) b e t w e e n t h e l i n e s , i n a s i m i l a r manner t o t h a t 
u sed by Ashby ( 1 9 6 7 ) . 
T h i s m e t h od was chosen f o r two m a i n r e a s o n s . F i r s t l y , 
u n l i k e t h e s t a n d a r d 100 x 100m g r i d (as used by F l o w e r d e w ) i t 
e n a b l e d s m a l l a r e a s o f h a b i t a t t o be sampled. T h i s was an 
a d v a n t a g e p a r t i c u l a r l y i n Wi 11on-1e-Wear N a t u r e Reserve w h i c h 
has q u i t e a d i v e r s e r a nge o f h a b i t a t s , most o f w h i c h w o u l d be 
t o o s m a l l t o a l l o w t h e use o f a r e a s o n a b l y s i z e d g r i d o f t r a p s . 
S e c o n d l y t h e m e t h o d a l s o has t h e a d v a n t a g e o f h a v i n g a more 
compact a r r a n g e m e n t o f t r a p s t h a n a g r i d and t h e r e f o r e i t i s 
e a s i e r t o use by one p e r s o n , w h i l s t because o f t h e c a t c h m e n t 
a r e a a r o u n d t h e l i n e s i t s t i l l samples a s i z e a b l e a r e a o f t h e 
h a b i t a t . Ashby ( 1 9 6 7 ) f o u n d t h a t 1 i n e - t r a p p i n g gave s i m i l a r 
r e s u l t s t o t h o s e f o u n d u s i n g a g r i d o f t r a p s , and s u g g e s t e d t h a t 
t h e l i n e t r a p p i n g m e t h o d gave a r e l i a b l e i n d e x o f s m a l l manma 1 
abundanc e. 
The t r a p s w e re b a i t e d w i t h w h o l e wheat and d r i e d c a t - f o o d 
o f t h e "Go-Cat" v a r i e t y was p r o v i d e d as f o o d f o r shrews. D r y 
hay was p r o v i d e d as b e d d i n g . 
T a b l e 2.1 shows t h e t r a p p i n g r o u t i n e , w h i c h c o n s i s t e d o f 
two days p r e b a i t i n g and f i v e days t r a p p i n g . O r i g i n a l l y t h r e e 
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days o f t r a p p i n g was i n t e n d e d b u t a f t e r t h i s p e r i o d a t t h e 
Durham F i e l d S t a t i o n t h e c a t c h was so l o w t h a t t h e p e r i o d was 
e x t e n d e d t o f i v e d a y s ; t h i s p e r i o d was s u b s e q u e n t l y used a t t h e 
o t h e r s i t e s a l s o . 
T a b l e 2..X:Trapping Rput i n e 
Day P r o c e d u r e 
1 L a y t r a p s , P r e b a i t . 
2 c o n t i n u e " 
3 S e t t o c a t c h am v i s i t pm. 
4 R e c o r d + mark any c a p t u r e s am and pm, r e s e t . 
5 
6 
7 
8 Empty + l i f t t r a p s am. 
The t r a p s were checked t w i c e p e r day i n t h e m o r n i n g and 
l a t e e v e n i n g i n o r d e r t o m i n i m i s e m o r t a l i t y and gnawing damage 
t o t h e t r a p s as much as p o s s i b l e . Any c a p t u r e s o f an i n d i v i d u a l 
o v e r n i g h t and a l s o c a u g h t t h e p r e v i o u s e v e n i n g was c o n s i d e r e d as 
a s i n g l e c a p t u r e f o r p u r p o s e s o f c a l c u l a t i n g t h e L i n c o l n I n d e x . 
The d a t a r e c o r d e d i n c l u d e d t h e s p e c i e s , age, sex and 
b r e e d i n g c o n d i t i o n o f each i n d i v i d u a l . A l l c a p t u r e s were 
w e i g h e d u s i n g a s p r i n g b a l a n c e and t h e l e n g t h f r o m nose t o anus 
was a l s o r e c o r d e d , u s i n g t h e method reconmended i n S o u t h e r n 
( 1 9 6 4 ) . 
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The a n i m a l s w e r e m a r k e d by c l i p p i n g t h e f u r so t h a t t h e 
d a r k e r i n n e r c o a t o f f i n e h a i r s was v i s i b l e . A d i f f e r e n t s i t e 
o f m a r k i n g was used each 24hr p e r i o d so t h a t t h e number o f 
r e c a p t u r e s ( i f a n y ) was known. 
V e g e t a t i o n A n a l y s i s. 
F r o m t h e w o r k o f C r a w l e y ( 1 9 6 5 ) i t was t h o u g h t t h a t t h e 
s p e c i e s o f p l a n t p r e s e n t i n t h e v e g e t a t i o n w o u l d a f f e c t t h e 
d i s t r i b u t i o n o f Ap o d emu s o r CIe t h r i onomys l e s s t h a n t h e c o v e r or 
h e i g h t o f t h e v e g e t a t i o n . I t was t h e r e f o r e d e c i d e d t o r a t e t h e 
g r o u n d c o v e r and t h e h e i g h t o f t h e v e g e t a t i o n on a s i m p l e s c a l e 
as shown i n T a b l e 2.2 b u t n o t t o p e r f o r m an i n t e n s i v e s t u d y o f 
t h e v e g e t a t i o n u s i n g q u a d r a t s . However, a s p e c i e s l i s t o f t h e 
v e g e t a t i o n a t each t r a p p i n g s i t e was p r e p a r e d and t h e d o m i n a n t 
s p e c i e s w e re i d e n t i f i e d . B o t h t h e v e g e t a t i o n a n a l y s i s r e s u l t s 
and t h e d e t a i l e d s p e c i e s l i s t s a r e g i v e n i n A p p e n d i x One. 
T a b l e 2.2: S c a l e s o f d eeree o f Ground Cover and H e i y h t 
p f v e g e t a t i o n . 
S c a l e Cove r He i g h t 
0 <5% <5 cm 
1 5-20% 5-25 cm 
2 2 0 - 4 0 % 25-50 cm 
3 4 0 - 6 0 % 50-75cm 
4 6 0 - 8 0 % 75-100cm 
5 8 0-100% 100cm + 
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P e l l e t A n a l y s i g 
B o t h " F u r " and " F i b r e " p e l l e t s ( S o u t h e r n , 1954) were 
c o l l e c t e d f r o m t h e v a r i o u s s i t e s . I n t h e l a b o r a t o r y , a f t e r 
s o a k i n g t h e m i n w a t e r t o s o f t e n them, t h e y were d i s s e c t e d under 
a b i n o c u l a r m i c r o s c o p e . The s k u l l s , j a w b o n e s , and p e l v i c 
g i r d l e s ( o s c o x a e ) o f any s m a l l meuima 1 s were removed and 
i d e n t i f i e d u s i n g Y a l d e n ( 1 9 7 7 ) and Lawrence and Brown ( 1 9 6 7 ) ( n o 
o t h e r bones a r e r e a d i l y i d e n t i f i a b l e down t o s p e c i e s l e v e l ) . I f 
any p e l l e t s c o n t a i n e d u n i d e n t i f i a b l e bones f r o m l a r g e r m a n m a l i a n 
p r e y , f u r samples were t a k e n and t h e c o n t e n t s i d e n t i f i e d u s i n g 
Day ( 1 9 6 6 ) . T h i s k e y a l s o e n a b l e d f e a t h e r r e m a i n s t o be 
i d e n t i f i e d down t o o r d e r l e v e l . 
I n a d d i t i o n t o i d e n t i f i n g t h e r e m a i n s o f s m a l l mamnals i n 
t h e p e l l e t s , a s i m p l e d i s t i n c t i o n between young and a d u l t 
i n d i v i d u a l s was a t t e m p t e d on t h e b a s i s o f t h e amount o f t o o t h 
w ear seen (Lowe, 1971 f o r CIe t h r i onomys. D e l a n y and D a v i e s , 1961 
f o r Apodemus) . 
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Chapter A: R e s u l t s • 
S i t e D e s c r i p t i o n s . 
A r e a One: Durham U n i v e r s i t y F i e l d S t a t i o n . 
The Durham U n i v e r s i t y F i e l d S t a t i o n i s a p p r o x i m a t e l y f o u r 
h e c t a r e s i n a r e a c o n s i s t i n g m a i n l y o f w o o d l a n d and s i t u a t e d a t 
an a l t i t u d e o f a p p r o x i m a t e l y 2 5 0 f t i n m e d i a t e l y w e s t o f 
H o l l i n g s i d e Wood ( F i g u r e O n e ) , s i t u a t e d a b o u t a m i l e s o u t h o f 
t h e c e n t r e o f Durham on s l o p i n g g r o u n d a t t h e w e s t e r n edge o f 
t h e f l o o d p l a i n o f t h e R i v e r Wear. The a r e a as a w h o l e was 
g i v e n t o t h e U n i v e r s i t y by t h e Dean and C h a p t e r o f Durham i n 
1832 and t h e t e n a n c y o f t h e F i e l d S t a t i o n area r e v e r t e d t o 'the 
U n i v e r s i t y i n 1962, a f t e r b e i n g f a r m e d . 
The u n d e r l y i n g g e o l o g y i s s u b g l a c i a l b o u l d e r c l a y w i t h a 
l o c a l l y s u b s t a n t i a l sandy f r a c t i o n owing t o r e s o r t i n g by w a t e r . 
The d o m i n a n t t r e e s o f t h e F i e l d S t a t i o n e a s t o f t h e s t r e a m 
a r e Beech Fagu s s y I v a t i cus and s e s s i l e Oak Que r e u s p e t r a e a , w i t h 
o c c a s i o n a l E u r o p e a n L a r c h L a r i x dec i d u a . S c o t s P i n e P i n u s 
s y l v e s t r i s and Sycamore A c e r pseudop1 a t a n u s . The w o o d l a n d i s 
g e n e r a l l y more open i n n a t u r e t o t h e n o r t h w i t h l a r g e Beech 
t r e e s p r e d o m i n a t i n g and c l o s e s i n t o w a r d s the s o u t h where o t h e r 
s p e c i e s , e s p e c i a l l y Oak, become more i m p o r t a n t . The p o s i t i o n s 
o f t h e t r a p p i n g . N e s t i n g and R o o s t i n g s i t e s are shown i n F i g u r e 
One, and t h e g r o u n d v e g e t a t i o n and canopy d e t a i l s a r e s u n i n a r i s e d 
i n T a b l e 3.1 ( F u l l d e t a i l s a r e g i v e n i n A p p e n d i x One). 
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T a b l e Ground V e g e t a t i o n and Canopy P e t a j 1 s Lax. IM. 
T r a p p i n g s i t e s i j i t h e F i e l d S t a t i o n . 
T r a p p i n g 
S i t e 
( M i x e d 
Woods) 
Canopy 
s p e c i e s me an 
Beech 
Oak 
dens i t y 
+ /-SD 
1.8 
+/-0.98 
Ground V e g e t a t i o n D e t a i l s 
mean mean d o m i n a n t / 
c o v e r h e i g h t l o c a l l y dom. 
+/-SD +/-SD s p e c i e s 
3.6 1.9 A.odor ( I d ) 
+/-1.25 +/-0.85 D . f l e x ( i d ) 
c onmon 
s p e c i e s 
A. e l a t 
F. ov i 
2 
( M i x e d 
Woods) 
Oak 
L a r c h 
S . B i r c h 
1.6 3.5 1.1 
+/-0.67 +/-0.63 +/-0.31 
L . p e r i ( i d ) D. f l e x 
F. o v i 
R. f r u t 
3 
(*) 
S.Pine 0.55 3.7 2.4 H.sph ( i d ) A . e l a t 
+/-0.83 +/-0.98 +/-1.21 U . d i o ( i d ) A . s y l 
4 Beech 2.6 2.6 1.0 H . h e l ( d ) 
(Be e c h Sycamore +/-0.58 +/-0.67 +/-0.4 R . f r u t ( i d ) 
Woods) 
(*) T r a p p i n g S i t e 3 was h a l f i n w o o d l a n d , h a l f i n an open are a 
H.n- s 
O. ace t 
A . o d o r = A n t h o x a n t h u m o d o r a t i u n . A . e l a t = A r r h e n a t h e r u m e l a t i u s . 
D . f l e x = Deschampsia f l e x u o s a . F . o v i = F e s t u c a p y i n a , L . p e r i = 
L o n i c e r a p e r i cIvmenum. R . f r u t = Rubug f r u t i c o s a , H.sph = 
H e r a c l e u m s p h o n d v l i u m . U . d i o = U r t i c a d i o i c a , A . s y l = A n t h r i s p u s 
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s y l v e s t r i s . H . h e l = Hedera h e l i x . H.n-s = H y a p i n t h o i d ^ g 
n o n - s c r i p t u s . O.acet = O x a l i s a c e t o s e l l a . 
A r e a Two : Wi 11 on- 1 e-Wear N a t u r e R eserve 
T h i s r e s e r v e i s s i t u a t e d n i n e and a h a l f m i l e s s o u t h - w e s t 
o f Durham C i t y and t h r e e - q u a r t e r s o f a m i l e e a s t o f W i t t o n - l e 
Wear v i l l a g e . I t i s 34 h e c t a r e s i n a r e a and i s owned by t h e 
Durham C o u n t y C o n s e r v a t i o n T r u s t . 
B e f o r e becoming a n a t u r e r e s e r v e t h e a r e a was o r i g i n a l l y 
f a r m e d and f r o m 1957 t o 1964 was w o r k e d f o r g r a v e l e x t r a c t i o n 
( t h e b e d r o c k i s f l o o d p l a i n g r a v e l ) . When t h i s ceased, t h e a r e a 
was l a n d s c a p e d and t h e l a n d was l e a s e d t o t h e N o r t h u m b e r l a n d and 
Durham N a t u r a l i s t s T r u s t ( l a t e r t h e D.C.C.T.) as a n a t u r e 
r e s e r v e . I t now has SSSI s t a t u s . 
The r e s e r v e i s a t an a l t i t u d e o f a p p r o x i m a t e l y 3 0 0 f t . I t s 
s o u t h e r n s i d e b o r d e r s t h e r i v e r Wear. I t c o n t a i n s a r e a s o f 
g r a s s l a n d , s c r u b , young and m a t u r e w o o d l a n d , ponds, stresims and 
a l a k e w i t h s e v e r a l i s l a n d s . F i g u r e Two i s a map o f t h e r e s e r v e 
s h o w i n g t h e m a i n a r e a s o f h a b i t a t , t h e n e s t i n g and R o o s t i n g 
s i t e s o f t h e owls and t h e f i v e t r a p p i n g s i t e s . The v e g e t a t i o n 
d e t a i l s a r e sunxnarised i n T a b l e 3.2 
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T a b l e 2.-2.- Ground V e g e t a t i o n and Canopy D e t a i 1 s f o r t h e 
t r a p p i n g S i t e s J j l Wi t t o n - 1 e - W e a r N a t u r e R e s g r y e . 
Canopy D e t a i l s V e g e t a t i o n D e t a i l s 
T r a p p i n g 
S i t e 
s p e c i e s 
( A l d e r 
Wood) 
2 
( C o n i f e r 
Wood) 
3 
(Open 
Gra s s1 and) 
4 
(Open 
Gras s l a n d ) 
A l d e r 
Ash 
Sycamore 
S . P i n e 
Spruce 
mean 
dens i t y 
+ /-SD 
2.1 
+/-0.63 
1.9 
+/-0.89 
No Canopy 
No Canopy 
5 
(Open 
Gra s s1 and) 
No Canopy 
mean 
c o v e r 
+ /-SD 
3.6 
+/-0.58 
2.2 
+/-0.94 
4.4 
+/-0.49 
4.8 
+/-0.4 
4.6 
+/-0.49 
mean d o m i n a n t / 
h e i g h t l o c a l l y dom. 
+/-SD s p e c i e s 
2.2 
+/-0.89 
1.6 
+/-1.16 
1 . 7 
+/-0.67 
2.5 
+/-0.8 
2. 1 
+/-0.54 
R. r e p ( I d ) 
E.Ang ( I d ) 
c omnon 
s p e c i e s 
D. cesp 
M. e f f 
P. nem 
R. i d 
R . f r u t ( I d ) S.dio 
No do m i n a n t A.odor 
s p e c i e s A . e l a t 
D.g1om 
H. I a n 
No dominant A . e l a t 
s p e c i e s H . m o l l 
C . n i g 
U . d i o 
V. sep 
A.odor ( I d ) D.glom 
A . e l a t ( I d ) C.arv 
T . p r a t 
D.cesp = Deschamps i a f l e x u o s a . M . e f f = M i 1 1 i um e f f u s u m . R.rep = 
R a n n u n c u l u s r e p e n s . P.nem =Poa n e m o r a l i s. E.ang = E p i l o b j u m 
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a n g u s t i f o l i u m . R. i d = Rubus i d a e u s . S . d i o = S i l e n e d i p j c a , 
D .glom = D a c t y l i s g l o m e r a t a . H . I a n = H o l c u s l a n a t u g , H . m o l l = 
Ho 1c u s mo 11 i s . C . n i g = C e n t a u r e a n i g r a . V.sep = V i c i a gepjum, 
C . a r v = C i r s i u m a r v e n s e . T . p r a t = T r j f p i i u m p r a t e n s e . 
A r e a T h r e e : H a m s t e r 1ey F o r e s t . 
The t h i r d a r e a o f s t u d y was H a m s t e r l e y F o r e s t i n W e a r d a l e , 
w h i c h i s a p p r o x i m a t e l y 20 m i l e s s o u t h - w e s t o f Durham C i t y and 
f o u r m i l e s s o u t h o f W o l s i n g h a m . I t i s 2020 ha i n a r e a and 
e x t e n d s f r o m 6 0 0 - 1 2 0 0 f t i n a l t i t u d e on t h e e a s t e r n s i d e o f t h e 
P e n n i n e s. 
B e f o r e i t s p u r c h a s e by t h e F o r e s t r y C o n m i s i o n i n 1927 i t 
c o n s i s t e d o f a p p r o x i m a t e l y e q u a l p r o p o r t i o n s o f m o o r l a n d and 
g r a z i n g l a n d o f v a r y i n g q u a l i t y . The i n i t i a l p l a n t i n g o f t h e 
F o r e s t l a s t e d f r o m 1927 t o 1951 and was i n a c c o r d a n c e w i t h t h e 
t h e n c u r r e n t p o l i c y o f p l a n t i n g f a s t - g r o w i n g s o f t w o o d s such as 
S c o t s P i n e , L o d g e p o l e P i n e P i n u s c o n t o r t a . S i t k a Spruce P i cea 
s i t c h e n s i s and Norway Spruce P i c e a a b i e s i n l a r g e r e c t a n g u l a r 
b l o c k s . S i n c e 1951 many a r e a s have been r e p l a n t e d w i t h 
softw^oods, b u t t h e new p o l i c y o f c o n s e r v a t i o n p l a n t i n g has 
r e s u l t e d i n some a r e a s o f d e c i d u o u s t r e e s such as Oak, Elm Ulmus 
p r o c e r a and A l d e r A l n u s g l u t i n o s a . 
The u n d e r l y i n g g e o l o g y o f t h e a r e a i s sand- and mudstone o f 
m i l l s t o n e g r i t age w i t h t h e s m a l l v o l c a n i c H e t t Dyke r u n n i n g NE 
t o SW t h r o u g h t h e e a s t e r n s e c t i o n o f t h e F o r e s t . The s o i l s a r e 
m o s t l y p e a t y g l e y s . 
F i g u r e 3 ( a ) : O u t l i n e of H a m s t e r l e y F o r e s t showing p o s i t i o n of s t u d y area 
N To Wo 1s i ngham 
.Bedburn 
Hams 
udy Area 
To Wi t t o n - 1 e -Wear 
F i g u r e 3 ( b ) : D e t a i l e d Map o f Study Area showing h a b i t a t t y p e s and T r a p p i n g g 
S i t e s 
F o r e s t r y C o m n i s i o n 
Of f i c e s . 
+ = Roost S i t e 
* = N e s t i n g S i t e 
S c ots Pine 
••' = / L a r c h 
PI a n t a t i o n s 
= C l e a r 
F e l l e d Area 
= Si t k a 
Spruce 
0 125 250ni 
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The study s i t e was i n the n o r t h - e a s t e r n area of the Forest 
as shown i n F i g u r e Three ( a ) and c o n s i s t e d of a Scots Pine and 
European L a r c h stand w h i c h had been p l a n t e d i n the 1940s. The 
c e n t r a l area had been c l e a r - f e l l e d i n 1983 and since then had 
been r e p l a n t e d w i t h L a r c h s e e d l i n g s which had reached 
a p p r o x i m a t e l y 45cms i n h e i g h t . F i g u r e Three ( b ) shows the 
r e l a t i o n s h i p of the stands to the f o u r t r a p p i n g s i t e s and the 
N e s t i n g and R o o s t i n g S i t e s . Table 3.3 shows the ground 
v e g e t a t i o n and Canopy d e t a i l s f o r t h i s area. 
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Table J..^: grQ^^cl y g g e t a t i Q ^ and Capopy P e t a l Is f o r the 
T r a p p i n g s i t e s jja. Hams t e r 1 ey F p r e s t . 
T r a p p i n g 
S i t e 
Canopy D e t a i 1 s 
species mean 
V e g e t a t i o n D e t a i l s 
(Coni f er 
P l a n t a t i o n ) 
S.Pine 
E.Larch 
d e n s i t y 
+ /-SD 
1.9 
+/-0.63 
mean 
cove r 
+ /-SD 
3.1 
mean 
he i g h t 
+ /-SD 
1.4 
+/-0.72 +/-0.67 
dominant/ coninon 
l o c a l l y dom. species 
species 
P.aquil ( I d ) D . f l e x 
R . f r u t ( I d ) H.moll 
V.myr t 
O. ace t 
2 S.Pine 1.8 
( C o n i f e r E.Larch +/-0.4 
P l a n t a t i o n ) 
2.9 1.2 
+/-1.25 +/-0.4 
P.aquil ( I d ) D . f l e x 
R . f r u t ( I d ) H.moll 
V. my r t 
O. acet 
F. o v i 
3 
(Open 
Gras s1 and) 
No Canopy 3.6 1.7 
+/-0.63 +/-0.49 
D. f l e x ( I d ) G.alb 
H.Ian ( I d ) 
H.moll ( I d ) 
R . f r u t ( I d ) 
4 
(Open 
Gra s s1 and) 
No Canopy 3.6 1.7 
+/-0.49 +/-0.67 
D. f l e x 
C.vulg 
R . f r u t 
F.ovi 
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P . a q u i l = P t e r i d i u m a q u i l i n u m . C.vulg = CgiUuna vu lgar is , V.myrt 
= V a c c i n i u m m y r t i l l u s . G.alb = Gal ium album. 
T r a p p i n g R e s u l t s . 
The t o t a l numbers o f Apodemus and CIethrionomys caught a t 
the v a r i o u s s i t e s are shown i n Table 3.4 and are broken down by 
sexes and i n t o A d u l t and J u v e n i l e numbers i n Table 3.5. 
I n a d d i t i o n t o these species, i n d i v i d u a l Sorex araneus were 
caught once at F i e l d S t a t i o n S i t e 3, at Wi tton-1e-Wear S i t e 3 
and at Hamsterley S i t e 1. One specimen of M u s t e l a n i v a l i s was 
caught at Wi 11 on-1 e-We a r S i t e 3. No Mi c r o t u s agre s t i s was 
caught at any S i t e . 
The p o p u l a t i o n s i z e at each t r a p p i n g S i t e was estimated 
where p o s s i b l e u s i n g Hayne's formu l a as g i v e n i n Blower et a l . 
( 1 9 8 1 ) . 
{mixi 
A Where P = P o p u l a t i o n e s t i m a t e , nj^ = Number i n sample i , m£ = 
Number of marked animals i n sample i , X i = ^ ( n ; - m^  ) or the 
c u m u l a t i v e of unmarked animals before sample i . 
T h i s method r e q u i r e s the s a t i s f a c t i o n of several 
assumptions, as f o l l o w s : 1) A l l the marks should be permanent. 
2) A l l marks are noted on r e c a p t u r e . 3) The marking technique 
should not a f f e c t the the p r o b a b i l i t y of s u r v i v a l . 
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Table 3.4a:Trapping R e s u l t s and Estimates XLL Absolute 
Dens i t y f o r C I e t h r i o n o m y s . 
Capt . Recapt. Pop .Est. Dens i t y / Ha 
(A) (B) From (A) From 
F i e l d S t a t i o n 
S i t e 
1 0 0 0.0 0.0 0.0 0.0 
2 1 0 2.8 2.1 6.3 4.7 
3 4 1 8.4 6.3 18 . 9 14.2 
4 2 0 5.6 4.2 12.6 9.4 
Wi t t o n - 1 e -We a r 
1 4 0 11.2 8.4 25.2 18.9 
2 3 0 8.4 6.3 18 . 9 14.2 
3 4 0 11.2 8.4 25 . 2 18.9 
4 3 1 5 . 6 4.2 12.6 9.4 
5 0 0 0.0 0.0 0.0 0.0 
Hams t e r 1 e y 
1 1 0 2.8 2.1 6 . 3 4 . 7 
2 0 0 0.0 0.0 0.0 0.0 
3 3 2 2.8 2.1 6 . 3 4.7 
4 0 0 0.0 0.0 0 . 0 0.0 
Ove ra 11 24 4 4.5 3.4 10.2 7.6 
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Table i.Ah.: T r a p p i n g R e s u l t s and Estimateis ilJL a b s o l u t e 
D e n s i t y f o r Appdemug. 
Capt . Re c a p t . Pop 
(A) 
.Est . 
(B) 
Dens i t y 
From (A) 
/ Ha 
From 1 
F i e l d S t a t i o n 
S i t e 
1 0 0 0.0 0.0 0.0 0.0 
2 0 0 0.0 0.0 0.0 0.0 
3 1 0 1.6 1 . 8 3.3 3.7 
4 0 0 0.0 0.0 0.0 0.0 
Wi t t o n -
1 
1 e -We a r 
2 0 3.2 3.6 6.6 7.4 
2 7 4 4.6 5.4 9.5 11.1 
3 0 0 0.0 0.0 0.0 0.0 
4 0 0 0.0 0.0 0.0 0.0 
5 5 1 6.4 9.1 13.2 18.7 
Hamsterley 
1 0 0 0.0 0.0 0.0 0.0 
2 0 0 0.0 0.0 0.0 0 . 0 
3 0 0 0.0 0.0 0.0 0.0 
4 3 0 4.6 5.4 9.5 11.1 
O V e r a 1 1 18 5 1.6 1 . 8 3.2 4.0 
Es t i m a t e of p o p u l a t i o n (A)= FromHayne's esti m a t e on the t o t a l 
d a t a . (B)= From the r e c a p t u r e p r o p o r t i o n (See t e x t ) 
Tab 1 e i . ^ : Numbers siL A d u l t s apd Juyeni les Caught 
28 
CIe t h r i onomys 
F i e l d S t a t i o n 
Wi t ton-1e -Wear 
Heunster l e y 
A d u l t 
Ma 1e F ema 1e Esc 
3 
2 
0 
2 
5 
2 
Juveni1e 
Male Female 
1 
1 
0 
0 
4 
0 
Ap o d emu s 
F i e l d S t a t i o n 0 
Wi t t o n - 1 e-Wear 7 
Hamsterley 2 
Esc =Escapee s. 
0 
1 
1 
0 
0 
0 
0 
1 
0 
These f i r s t t h r e e assiunptions may be met w i t h c a r e f u l t r a p p i n g 
and e x a m i n a t i o n of the captures and the use of non-harmful 
marking such as the f u r - c l i p p i n g technique used here, which i s 
u n l i k e l y t o a t t r a c t the a t t e n t i o n of a p o s s i b l e p r e d a t o r . Other 
assumptions i n c l u d e : 4) That the p o p u l a t i o n i s a closed one w i t h 
no l o s s or g a i n d u r i n g the study. As the t r a p p i n g p e r i o d i n 
t h i s study was o n l y f i v e days t h i s i s a reasonable assimiption to 
make. 5) The p r o b a b i l i t y of c a p t u r i n g marked and unmarked 
animals i s equal. There seems to be no b i o l o g i c a l reason why 
the marking i t s e l f should a f f e c t the p r o b a b i l i t y of recapture 
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but i t i s p o s s i b l e t h a t some animals w i l l be a f f e c t e d by t h e i r 
c a p t u r e and become e i t h e r t r a p - s h y or t r a p - a d d i c t e d : t h e r e f o r e 
t h i s assiunption and the f i n a l assiunption 6) That the p r o b a b i l i t y 
of c a p t u r e of a g i v e n i n d i v i d u a l i s c o n s t a n t , may be v i o l a t e d at 
l e a s t t o some e x t e n t . 
Due to the low capture numbers and t o the even lower 
nmnbers of r e c a p t u r e s i t was o n l y p o s s i b l e to use the Hayne's 
e s t i m a t e f o r each species at two out of the t h i r t e e n i n d i v i d u a l 
s i t e s . ( T h i s gave r i s e t o e s t i m a t e s of 4.7 CIethrionomys at 
s i t e 3 i n the F i e l d S t a t i o n , 1.0 CIethrionomys at s i t e 4 
Wi t t o n - 1 e-Wear , 2.5 Apodemus at s i t e 2 Wi t ton-1 e-Wear and 6.7 
Ap o d emu s at s i t e 5 Wi t ton-1 e-Wear ) . 
To overcome t h i s problem the data f r o m a l l s i t e s had to be 
combined f o r each species and f r o m the r e s u l t of the Hayne's 
e s t i m a t e on a l l the data , a c o n v e r s i o n f a c t o r to o b t a i n the 
e s t i m a t e of the t o t a l p o p u l a t i o n f r o m the numbers caught at 
i n d i v i d u a l s i t e s was c a l c u l a t e d . For Apodemus t h i s 
m u l t i p l i c a t i o n f a c t o r was 1.6 and f o r CIethrionomys was 2.8. 
The r e s u l t s of the t o t a l p o p u l a t i o n estimates using the 
c o r r e c t i o n f a c t o r s f r o m the o v e r a l l Hayne's est i m a t e are shown 
i n Table 3.4 ( e s t i m a t e of p o p u l a t i o n ( A ) ) . 
I n a d d i t i o n t o the method o u t l i n e d above, the t o t a l 
p o p u l a t i o n was a l s o e s t i m a t e d using the p r o p o r t i o n of marked 
animals w h i c h were subsequently r e c a p t u r e d one or more times to 
g i v e an e s t i m a t e of the l i k i h o o d of an i n d i v i d u a l being caught 
i n each p e r i o d of 24hrs of t r a p p i n g . This was c a l c u l a t e d to be 
12 . 1 % per day f o r C l e t h r ionomvs and 14.8% f o r Apodemus. 
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Assuming t h a t these percentages of the unmarked p o p u l a t i o n were 
caught each day f o r f i v e days i t was c a l c u l a t e d t h a t by the end 
of the t r a p p i n g p e r i o d a t o t a l of 47.6% of the Clethrionomys 
p o p u l a t i o n and 5 5 . 1 % of the Apodemus p o p u l a t i o n had been 
c a p t u r e d . T h e r e f o r e , i n order t o c a l c u l a t e the whole p o p u l a t i o n 
the o r i g i n a l f i g u r e s need to be m u l t i p l i e d by 100% \ 47.6% =2.1 
f o r C l e t h r i o n o m y s and 100% \ 5 5 . 1 % =1.8 f o r Apodemus i n sample 
s i z e s of 20 CIethrionomys and 13 Apodemus. These conversion 
f a c t o r s are i n f a i r l y c l o s e agreement w i t h those found u s i n g the 
Hayne's e s t i m a t e . The p o p u l a t i o n s e s t i m a t e d using them are 
shown i n Table 3.4 ( e s t i m a t e of p o p u l a t i o n ( B ) ) . 
The r e c a p t u r e p r o p o r t i o n s per day were compared w i t h those 
o b t a i n e d by Ashby ( 1967) and Mi tche11 - Jones ( 1979) ( b o t h of whom 
worked i n Great H i g h and H o l l i n g s i d e Wood), using 2x2 
con t i n g e n c y t a b l e a n a l y s i s on the a c t u a l numbers of i n d i v i d u a l s 
r e c a p t u r e d and not r e c a p t u r e d . The r e c a p t u r e p r o p o r t i o n s i n the 
present study were found t o be s i g n i f i c a n t l y lower than those of 
Ashby ( 1 9 6 7 ) , as shown i n Table 3.6. (Ashby's recapture 
p r o p o r t i o n s were 55.6% per day f o r a sample of 586 Apodemus and 
52.7% per day f o r a sample of 419 CIethrionomvs) . No 
s i g n i f i c a n t d i f f e r e n c e was found between the recapture 
p r o p o r t i o n s of M i t c h e 1 1 - J ones (1979) and the present study 
(Table 3.7), and on comparing Mi tche1 1 - J ones' r e s u l t s w i t h those 
of Ashby they were found to be s i g n i f i c a n t l y d i f f e r e n t (Table 
3.8). ( M i t c h e l l - J o n e s ' r e c a p t u r e p r o p o r t i o n s were 31.3% per day 
i n a sample of 135 Apodemus and 26.4% per day i n a sample of 163 
C l e t h r i o n o m y s ) . 
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Table i . ^ . : Compar i son Sll. Recapture P r o p o r t i o n s found 
Ashby ( 1 9 6 7 ) w i t h those fpund j j i the preggnt stpdy. 
(A) C l e t h r i o n o m y s (B)Apodemus 
Present Ashby Present Ashby 
Study (1967) Study (1967) 
Recaptured 4 221 Recaptured 4 326 
Not r e c a p t u r e d 29 198 Not r e c a p t u r e d 23 260 
X* = 19.51, 1 d . f . , P<0.001 X' =17.32, 1 d . f . , P<0.001 
Table Ji.7.: Compar i spn sxL Recapture p r o p o r t i o n s found by 
M i t c h e l l - J o n e s ( 1979) wi t h those found I n the present study. 
(A) CIethrionomys (B) Apndemus 
Present M i t c h e l l Present M i t c h e l l 
Study -Jones Study -Jones 
Recaptured 4 43 Recaptured 4 41 
Not r e c a p t u r e d 29 120 Not r e c a p t u r e d 23 94 
X' =3.05, 1 d . f . , N.S. X* =2.72, 1 d . f . , N.S. 
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Table i - i : Compar i son jafL Recapture P r p p o r t ions f pupd 
Ashbv (1967) w i t h those SLL Mi t che 11 - J ppe S ( 1979) . 
(A) C l e t h r i o n o m y s (B)Apodemus 
Ashby M i t c h e l l Ashby M i t c h e l l 
-Jone s -Jone s 
Recaptured 221 43 Recaptured 326 41 
Not r e c a p t u r e d 198 120 Not r e c a p t u r e d 260 94 
X* = 32.92, I d . f . , P<0.001 X =28.02, 1 d . f . , P<0.001 
From the two es t i m a t e s of the t o t a l p o p u l a t i o n at each 
s i t e , the v e r y approximate a b s o l u t e d e n s i t y was estimated 
f o l l o w i n g the method used by Ashby (1967). This i n v o l v e s 
c a l c u l a t i n g the 'catchment area' of the t r a p p i n g u n i t s as the 
area enclosed by the l i n e s of t r a p s plus a border zone i n which 
the home range of animals i n c l u d e s some of the t r a p s . The w i d t h 
of the border zone was taken as the average home range r a d i u s of 
the s p e c i e s , w h i c h was o b t a i n e d from o t h e r work. Crawley (1965) 
found home range r a d i i of 23m (25yds) f o r C I e t h r i onomvs and 26m 
(28yds) f o r Apodemus. These r e s u l t s are s i m i l a r to those quoted 
i n o t h e r t r a p p i n g s t u d i e s such as Brown (1956a) and to the 
movements seen by Ashby ( 1 9 6 7 ) , ahd lead to catchment areas f o r 
t h i s t r a p arrangement of 0.45 ha (1.1 ac) f o r Clethrionomys and 
0.49 ha (1.2 ac) f o r Apodemus. From these areas the absolute 
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d e n s i t i e s per h e c t a r e were c a l c a l a t e d and are g i v e n i n Table 
3.4. 
As a comparison w i t h the data f r o m the t h r e e study areas i n 
the p r e s e n t work Table 3.9 shows the r e s u l t s of the annual March 
t r a p p i n g done i n an undergraduate p r a c t i c a l c l a s s at s i t e s 3 and 
4 i n the F i e l d S t a t i o n and on the upper h a l f of Ashby's (1967) 
t r a n s e c t I I . At each of these s i t e s two l i n e s of 10 t r a p s were 
used f o r one days t r a p p i n g a f t e r two days p r e b a i t i n g . The 
f i g u r e s i n Table 3.9 are averages f o r a l l t hree s i t e s combined. 
These r e s u l t s show t h a t the p o p u l a t i o n of Apodemus has been low 
and the p o p u l a t i o n o f Mi c r o t u s e x t r e m e l y low since March 1986. 
The March average f o r 1969-1986 shows the more usual l e v e l s . 
Table i . ^ : Average Captures per Day In. March and J u l y 1986 
at the Undergraduate P r a c t i c a l S i t e s . 
J u l y 1986* 
March 1986 
March average 
1969-1986 
Ap o d emu s 
0.5 
1.0 
6.9 
CIethrionomys 
3.2 
6.0 
6.2 
Mi c r o t u s 
0.0 
0.0 
2.7 
(*The J u l y r e s u l t s are a composite of the present study's 
r e s u l t s f o r s i t e s 3 and 4, and Ashby's r e s u l t s f o r Transect I I 
upper h a l f o b t a i n e d i n e a r l y J u l y 1986). 
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The catches f o r each species i n each t r a p p i n g area were 
analysed t o see i f they depart f r o m a random d i s t r i b u t i o n 
between t r a p p i n g s i t e s . I n a random or Poisson d i s t r i b u t i o n the 
v a r i a n c e i s equal t o the mean and so d e p a r t u r e f r o m i t can be 
examined by u s i n g the v a r i a n c e t o mean r a t i o I = s* \ "x. For a 
random d i s t r i b u t i o n t h i s value w i l l be u n i t y , f o r an aggregated 
d i s t r i b u t i o n i t w i l l be g r e a t e r than u n i t y and f o r an 
o v e r d i s p e r s e d d i s t r i b u t i o n i t w i l l be less than u n i t y . As no 
fo r m u l a f o r the st a n d a r d e r r o r of t h i s r a t i o c ould be found, the 
s i g n i f i c a n c e of any d e p a r t u r e f r o m a poisson d i s t r i b u t i o n was 
assesed u s i n g c h i - s q u a r e d as I ( n - l ) approximates X* w i t h ( n - l ) 
degrees of freedom. The fo r m u l a f o r Xfwas g i v e n i n E l l i o t t 
(1977) as f o l l o w s : 
X' = sMn-1) = ( x-ir)' 
Table 3.10: Variance t o Mean Rat i o An a 1y s i s. 
X a S s' / X X' d . f . S i g . 
An 0 d emu s 
F i e l d S t a t i o n 0.25 0.25 1.0 3 . 0 3 N.S. 
Wi t ton-1e -Wear 2.8 9.7 3.46 13 . 86 4 P<0.05 
Hamsterley 0.75 2.25 3.0 9.0 3 P<0.05 
Cle t h r i o n o m y s 
F i e l d S t a t i o n 1 .75 2.92 1 .67 5.01 3 N.S. 
Wi t t o n - 1 e -Wear 2.8 2.7 0.96 3.86 4 N.S. 
Hjimster l e y 1.0 2.0 2.0 6.0 3 N.S. 
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and the 5% s i g n i f i c a n c e l e v e l s were g i v e n i n f i g u r e 8 i n t h i s 
t e x t . The r e s u l t s of t h i s a n a l y s i s are g i v e n i n Table 3.10. 
The o n l y s i g n i f i c a n t r e s u l t s were f o r Apodemus at Wi tton-1e-Wear 
and Heimsterley where the d i s t r i b u t i o n was found t o be 
s i g n i f i c a n t l y aggregated (P<0.05). 
The mean c a t c h of Ap o d emu s at Wi t t o n - 1 e-Wear appeared to be 
g r e a t e r than at the o t h e r two s i t e s and so, d e s p i t e the known 
h e t e r o g e n e i t y i n the data f o r Apodemus at the F i e l d S t a t i o n and 
at Hamsterley, a comparison was made between the mean catch at 
Wi tton-1e-Wear and t h a t at the other s i t e s u s i n g Table 36 of 
Pearson and H a r t l e y (1966) (Comparison of means of two small 
samples f r o m Poisson d i s t r i b u t i o n s ) . No s i g n i f i c a n t d i f f e r e n c e 
was found (P>0.1). 
Re sul t s Sll. Pel l e t Analys i s 
The p e l l e t s c o l l e c t e d were of two k i n d s ; the f u r and f i b r e 
p e l l e t s mentioned p r e v i o u s l y ( t h e f u r p e l l e t s are the f a m i l i a r 
g r e y i s h p e l l e t s c o n s i s t i n g m a i n l y of v e r t e b r a t e bones embedded 
i n a f e l t - l i k e m a t r i x of f u r or f e a t h e r s w h i l s t f i b r e p e l l e t s 
are brownish i n c o l o u r and are made up p r i m a r i l y of vegetable 
remains t o g e t h e r w i t h earthworm chatae and sand f r o m earthworm 
g u t s ) . 
Table 3.11 shows the numbers of i n d i v i d u a l s of the v a r i o u s 
species r e c o v e r e d i n the p e l l e t s . The r e s u l t s are presented i n 
terms of a c t u a l numbers of each species found (Nos), number of 
v e r t e b r a t e prey u n i t s these numbers represent (Southern, 1954) 
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(PU) and the percentage of t o t a l v e r t e b r a t e prey u n i t s (%PU). 
I n the t a b l e i t i s assumed t h a t j u v e n i l e animals are e q u i v a l e n t 
t o h a l f the prey u n i t s of an a d u l t . The number of f i b r e p e l l e t s 
i s a l s o g i v e n ; the percentages a s s o c i a t e d w i t h these niunbers are 
the percentages of f i b r e p e l l e t s out of the t o t a l . 
Tabl e Species and Number. ijfL I n d i v i d u a l s f pund i a the 
P e l l e t s . 
Spe c i e s 
F i e l d S t a t i o n Wi 11on-1 e-Wear Hamsterley 
Nos PU %PU Nos PU %PU Nos PU %PU 
TaIpa europaea 2 10 17.6 5 22.9 10 37 
Mi c r o t u s 
Ap o d emu s 
20 
5 
17 30.0 
4.5 7.9 
CIethri o n o m y s 23 19 33.5 
0 
4 
4 
0 0 
4 18.3 
4 18.3 
9 
3 
6 
9 33.3 
3 11.1 
4.5 16.7 
Sorex araneus 8 
S.minutus 1 
Pa s s e r ine 
B i r d s 2 
4 7.1 
0.2 0.4 
2 3.5 
10 
4 
5 22.9 
0.8 3.7 
3 13.8 
1 
0 
0.5 1.9 
0 0 
0 0 
F i b r e P e l l e t s 3 (8.3%) 6 (31.6%) 2 (13.3%) 
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The p r o p o r t i o n o f the v a r i o u s prey species i n the d i e t can 
be seen to d i f f e r s u b s t a n t i a l l y at the th r e e s i t e s . I n terms of 
% p r e y u n i t s , at the F i e l d S t a t i o n M i c r o t u s and Clethrionomys 
are most i m p o r t a n t f o l l o w e d by Talpa whereas at Wi t ton-1 e-Wear 
the d i e t i s more v a r i e d w i t h Sorex araneus and TaIpa being most 
i m p o r t a n t , c l o s e l y f o l l o w e d by Cl e t h r i o n o m y s . Apodemus and 
B i r d s , w i t h an absence of M i c r o t u s . At Hamsterley Mi c r o t u s and 
Moles are most i m p o r t a n t , f o l l o w e d by CIe t h r i onomys. 
Table 3.12 shows the p r o p o r t i o n of a d u l t and j u v e n i l e 
r o d e n t s found i n the p e l l e t s . (Some remains were l o s t i n the 
l a b o r a t o r y and t h e r e f o r e these r e s u l t s do not represent the 
t o t a l animals found i n the p e l l e t s . These losses were 
presiunably at random and so should not a f f e c t the a n a l y s i s of 
the numbers of a d u l t s and j u v e n i l e s ) . 
Tabl e i.12.: Numb e r s of Adul t and Juveni le Sma 11 Rpdents 
found i n the P e l l e t s . 
C lethrionomys 
A d u l t J u v e n i l e 
F i e l d S t a t i o n 10 5 
Wi t t o n - l e - W e a r 4 0 
Hamsterley 3 3 
Apodemus Mi c r o t u s 
A d u l t J u v e n i l e A d u l t J u v e n i l e 
4 
4 
3 
1 
0 
0 
11 
0 
9 
5 
0 
0 
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Compar i son siS. Rpdent Abundance i a Pel l e t s w i t h Abundance found 
T r a p p i n g . 
Due t o the low numbers i n v o l v e d i n t h i s comparison i t was 
necessary to use the exact 2x2 contingency t a b l e a n a l y s i s as 
g i v e n by B a i l e y ( 1 9 5 9 ) . W i t h the 2x2 format i t was necessary to 
ap p l y the t e s t f o r each combin a t i o n of p a i r s of the three rodent 
species at each s i t e . The contingency t a b l e technique cannot be 
used where one of the m a r g i n a l t o t a l s of the t a b l e i s zero, as 
occured at Wi t t o n - 1 e-Wear w i t h Mi c r o t u s . Apart f r o m these two 
occasions the c o n t i n g e n c y t a b l e s and r e s u l t s are g i v e n i n Table 
3.13. 
Tabl e 2.-12.: Numbers SLL Rodents I n . Pel l e t s compared wi t h 
those Trapped. 
F i e l d S t a t i o n 
Apod C l e t h C l e t h M i c r Apod M i c r 
P e l l e t s 5 23 P e l l e t s 23 20 P e l l e t s 5 20 
T r a p p i n g 1 6 Trapping 6 0 Trapping 1 0 
P=0.424, N.S. P=0.89, N.S. P=0.23, N.S. 
W i t ton-le-Wear 
Apod C l e t h 
Pel l e t s 4 4 
T r a p p i n g 9 13 
P=0.7, N.S. 
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T a b l e 2.-12. com i n u e t l . 
Hams t e r 1 e y 
A pod C l e t h C l e t h M i c r Apod M i c r 
P e l l e t s 3 6 P e l l e t s 6 9 P e l l e t s 3 9 
T r a p p i n g 3 2 T r a p p i n g 2 0 T r a p p i n g 3 0 
P = 0 . 58, N.S. P=0.21, N.S. P=0.044, * 
A p o d = Apodemus . C l e t h = C I e t h r i onpniy s , M i c r = M i c r o t u s . 
The o n l y s i g n i f i c a n t r e s u l t was f o r Apodemus and M i c r o t u s 
a t t h e H a m s t e r l e y s i t e w h e r e Mi c r o t u s r e m a i n s w e r e f o u n d i n t h e 
p e l l e t s b u t none w e r e c a u g h t i n t h e t r a p s ; t h e i m p o r t a n c e of 
Mi c r o t u s i s b o r n e o u t by t h e r e s u l t o f an o v e r a l l a n a l y s i s u s i n g 
a 3x2 c o n t i n g e n c y t a b l e w h i c h was h i g h l y s i g n i f i c a n t , ( T a b l e 
3 . 1 4 ) , w i t h t h e h i g h e s t ^ ' c o m p o n e n t s a g a i n coming f r o m t h e f a c t 
t h a t more Mi c r o t u s t h a n t h e e x p e c t e d v a l u e f r o m t h e c o n t i n g e n c y 
t a b l e w e r e f o u n d a s r e m a i n s i n t h e p e l l e t s and f e w e r t h a n 
e x p e c t e d w e r e c a u g h t i n t h e t r a p s . 
T a b l e 2.-1A.: O v e r a l 1 3x2 c o n t i n g e n c y t a b l e a n a j y s i s . 
C I e t h r i onomy s Ap o d emu s Mi c r o t u s 
P e l l e t s 33 12 20 
T r a p p i n g 20 13 
=19.34, 2 d . f . , P<0.001 
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Compar i s o n XLL AAJLLL: J u y e n i i L g R o d g n t R a t i o s i n . t h e T r a p p i n g 
R e s u l t s w i t h t h o s e f o u n d J j i t h e P e l j e t R e m a i n s . 
T a b l e 3.5 shows t h e numbers of a d u l t and j u v e n i l e r o d e n t s 
i n t h e t r a p p i n g c a t c h f o r t h e t h r e e r o d e n t s p e c i e s , t h e s e d a t a 
c a n be c o m p a r e d w i t h t h e r e s p e c t i v e numbers f o u n d i n t h e p e l l e t s 
a l r e a d y g i v e n i n T a b l e 3 . 1 2 . The r e s u l t s w e r e a n a l y s e d u s i n g 
t h e e x a c t 2x2 c o n t i n g e n c y t a b l e a s a b o v e . A g a i n t h e r e w e r e 
o c c a s i o n s w h e r e t h e t e c h n i q u e c o u l d n o t be u s e d due t o a 
m a r g i n a l t o t a l o f z e r o . T h i s o c c u r e d f o r Mi c r o t u s a t a l l t h r e e 
s t u d y a r e a s a s no i n d i v i d u a l s w e r e c a p t u r e d d u r i n g t h e t r a p p i n g 
a n d a t H a m s t e r l e y w h e r e no j u v e n i l e Apodemus w e r e f o u n d i n t h e 
p e l l e t s o r c a u g h t i n t h e t r a p p i n g . The r e s u l t s w h i c h c a n be 
c a l c u l a t e d a r e g i v e n i n T a b l e 3.15. 
T a b l e i . l i . : Compar i son SLL R o d e n t A d u l t : .Tuveni l e r a t i o ' s 
f o u n d by T r a p p i n g and f o u n d I n . t h e p e l l e t s . 
F i e l d S t a t i o n : 
C l e t h r i o n o m y s 
A d u l t 
P e l l e t s 10 
J u v e n i 1 e 
5 
Ap o d emu s 
P e l l e t s 
A d u l t 
4 
J u v e n i 1 e 
1 
T r a p p i n g 6 1 
P=0.61, N.S. 
T r a p p i n g 1 0 
P=0.17, N.S. 
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T a b l e i . l f . c o n t i n u e d . 
Wi t t o n - 1 e -Wear : 
C I e t h r i onomy s 
A d u l t J u v e n i l e 
P e l l e t s 4 0 
Apodemus 
A d u l t J u v e n i l e 
P e l l e t s 4 0 
T r a p p i n g 7 6 
P=0.24, N.S. 
T r a p p i n g 8 1 
P=0.69, N.S. 
Hams t e r 1 e y : 
C I e t h r i onomy s 
A d u l t 
P e l l e t s 3 
J u v e n i 1 e 
3 
T r a p p i n g 2 0 
P=0.46, N.S. 
An o v e r a l l a n a l y s i s was t h e n c a r r i e d out u s i n g a l l t h e d a t a 
f o r Ap o d emu s i n an e x a c t 2x2 c o n t i n g e n c y t a b l e and f o r 
C I e t h r i onomy s u s i n g a n o r m a l 2x2 t a b l e ( T a b l e 3 . 1 6 ) , n e i t h e r 
showed a s i g n i f i c a n t d i f f e r e n c e b e t w e e n methods o f Scunpling. I t 
may t h e r e f o r e be c o n c l u d e d t h a t no d i f f e r e n c e i n t h e r a t i o o f 
a d u l t s t o j u v e n i l e s t a k e n by t h e o w l s and c a u g h t by t h e t r a p s 
h a s b e e n d e m o n s t r a t e d . 
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T a b l e Q v e r a l 1 g n a l y s g ^ f o r AppdemMP and 
C I e t h r i onomvs. 
( 1 ) Apodemus ( 2 ) C I e t h r i o n o m y s 
A d u l t J u v e n i l e A d u l t J u v e n i l e 
P e l l e t s 11 1 P e l l e t s 17 8 
T r a p p i n g 12 1 
P=0.52, N.S. 
T r a p p i n g 14 6 
=0.017, 1 d . f . , N.S, 
Compar i s o n siL S h r e w a b u n d a n c e i n Pe 11 e t s and j j i t r a p p i n g . 
Due t o t h e low niunbers o f s h r e w s i n v o l v e d i t was n e c e s s a r y 
t o c o m b i n e t h e d a t a f r o m a l l t h r e e a r e a s f o r e a c h s p e c i e s and to 
a n a l y s e i t i n 2x2 c o n t i n g e n c y t a b l e s i n c o m p a r i s o n w i t h t h e d a t a 
f o r Ap o d emu s and C I e t h r i onomy s c o m b i n e d ( w h i c h f r o m t h e p r e v i o u s 
a n a l y s i s a p p e a r e d n o t t o show any s i g n i f i c a n t d i f f e r e n c e b e t w e e n 
niunbers f o u n d i n t h e p e l l e t s and c a u g h t by t h e t r a p s ) . The 
r e s u l t s a r e g i v e n i n T a b l e 3.17. 
T h i s a n a l y s i s shows t h a t s i g n i f i c a n t l y more S o r e x a r a n e u s 
w e r e c a u g h t by t h e o w l s t h a n w e r e c a u g h t by t h e t r a p s , i n 
c o m p a r i s o n w i t h t h e d a t a f o r C I e t h r i onomy s and Apodemus 
c o m b i n e d . The s i t u a t i o n f o r S . m i n u t u s was s i m i l a r and a l t h o u g h 
i t d i d n o t r e a c h s i g n i f i c a n c e i t was a p p r o a c h i n g s i g n i f i c a n c e a t 
t h e 5 % l e v e l and w i t h more d a t a i t w o u l d p r o b a b l y have r e a c h e d 
i t . 
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T a b l e i . J J I : R e s u l t s iiJL Compar i s o n siL Shrew a b u n d a n c e i a 
P e l l e t s w i t h a b u n d a n c e I n T r a p p i n g s t u d j e p . 
( 1 ) Conmon S h r e w s . ( 2 ) P y g m y S h r e w s 
Common Apodemus and Pygmy Apodemus and 
S h r e w s C I e t h r ionomys S h r e w s C l e t h r i o n o m y s , 
P e l l e t s 19 45 P e l l e t s 5 45 
T r a p p i n g 3 42 T r a p p i n g 0 42 
X* =8.69, 1 d . f . , P<0.01 P=0.0604, N.S. 
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Chapter A: P i scussion SLL R e s u l t s . 
P r e y Abundances 
I t w a s n o t p o s s i b l e t o e s t i m a t e t h e p o p u l a t i o n s i z e o f 
s h r e w s i n t h i s s t u d y a s o n l y t h r e e i n d i v i d u a l s ( o f S . a r a n e u s ) 
w e r e c a p t u r e d a nd none w e r e r e c a p t u r e d . L i t t l e w o r k seems to 
h a v e b e e n done on t h e p o p u l a t i o n d e n s i t y but M i c h i e l s o n ( 1 9 6 6 ) 
( c i t e d i n C o r b e t and S o u t h e r n , 1 9 7 7 ) r e p o r t e d d e n s i t i e s o f S o r e x 
a r a n e u s o f 12.3 p e r ha i n s p r i n g , 18.5 p e r ha i n autumn and 
d e n s i t i e s o f S . m i n u t u s o f 10.5 p e r ha i n sumner, 5 p e r ha i n 
s p r i n g i n a D u t c h dune s y s t e m . Work by C r o w c r o f t ( 1 9 5 7 ) on 
S . a r a n e u s r e p o r t e d d e n s i t i e s of up t o 49 p e r ha may be s e e n i n 
B r i t i s h W o o d l a n d s . 
No M i c r o t u s w e r e c a u g h t i n a n y o f t h e t r a p p i n g s e s s i o n s 
d e s p i t e some o f t h e t r a p p i n g u n i t s b e i n g i n t h e f a v o u r e d h a b i t a t 
o f d e n s e g r a s s l a n d . A s Mi c r o t u s d o e s n o t e n t e r t r a p s a s r e a d i l y 
a s e i t h e r Apodemu s o r C I e t h r i o n o m v s ( A s h b y , 1967; S o u t h e r n , 
1 9 7 0 b ) i t w o u l d be p o s s i b l e f o r i n d i v i d u a l s t o be p r e s e n t a t t h e 
t r a p p i n g s i t e s b ut not t o be c a p t u r e d . T h i s p o s s i b i l i t y was 
i n v e s t i g a t e d by s e a r c h i n g t h e g r a s s l a n d a r e a s f o r Mi c r o t u s r u n s 
a t t h e s u r f a c e o f t h e s o i l . W h i l s t t h e s e r u n s w e r e numerous i n 
m o s t a r e a s , t h e r e w e r e no s i g n s o f r e c e n t u s e s u c h a s d r o p p i n g s , 
f r e s h l y chewed g r a s s s t e m s o r f i r m f l o o r s or w a l l s and many r u n s 
h a d s p i d e r s - w e b s i n them, w h i c h H a n s s o n ( 1 9 7 9 ) t o o k to be a s i g n 
o f d i s u s e . 
I t t h e r e f o r e seems l i k e l y t h a t t h e l a c k o f Mi c r o t u s c a t c h e s 
d u r i n g t h e t r a p p i n g s e s s i o n s was a r e f l e c t i o n o f a low 
p o p u l a t i o n l e v e l d u r i n g t h e s t u d y and n o t s i m p l y a r e s u l t o f a 
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b i a s i n t h e t r a p p i n g t e c h n i q u e . T h i s f i n d i n g a g r e e s w e l l w i t h 
t h e r e s u l t s o f t h e M a r c h t r a p p i n g on t h e u n d e r g r a d u a t e p r a c t i c a l 
s i t e s w h e r e no Mi c r o t u s w e r e t r a p p e d . I t a l s o a g r e e s w i t h 
r e c e n t r e s u l t s o f A s h b y ' s ( u n p b l ) l o n g t e r m s t u d y i n G r e a t H i g h 
Wood, Durham. F o r t h e l a s t s e v e n y e a r s no Mi c r o t u s h a v e b e e n 
c a p t u r e d i n G r e a t H i g h Wood i n t h e J u l y t r a p p i n g s e s s i o n s and 
h a v e o n l y r a r e l y b e e n c a p t u r e d i n t h e De c e m b e r s e s s i o n s . 
M i c r o t u s a g r e s t i s i s knovra t o u n d e r g o c y c l e s o f 
a p p r o x i m a t e l y f o u r y e a r s d u r a t i o n i n p o p u l a t i o n d e n s i t y i n some 
a r e a s ( E l t o n , 1942 and C h i t t y , 1952 i n B r i t a i n ; M y l l y m a k i , 1977 
and S t e n s e t h , 1978 i n S c a n d i n a v i a and W e n d l a n d , 1981 and 1984 i n 
G e r m a n y ) and e v e n i n a r e a s i n w h i c h i t i s n o n - c y c l i c i t s 
a b u n d a n c e shows i r r e g u l a r f l u c t u a t i o n s o f c o n s i d e r a b l e 
a m p l i t u d e . I t i s t h e r e f o r e f e a s i b l e f o r t h i s p r e s e n t s t u d y to 
be a t a l o w p o i n t i n a s e r i e s o f e i t h e r c y c l e s o r f l u c t u a t i o n s . 
The numbers o f C I e t h r i onomy s c a u g h t a v e r a g e d 1.6 p e r s i t e . 
T h i s l e d t o e s t i m a t e d a v e r a g e d e n s i t i e s o f 10.2 p e r ha ( f r o m 
H a y n e s e s t i m a t e ) and 7.6 p e r ha ( f r o m r e c a p t u r e p r o p o r t i o n ) w i t h 
a r a n g e o f d e n s i t i e s a t i n d i v i d u a l s i t e s f r o m 0 to 25.2 p e r h a . 
The ninnbers o f Apodemus c a u g h t a t t h e v a r i o u s s i t e s w e r e 
s l i g h t l y l e s s and a v e r a g e d 1.0 p e r s i t e , w h i c h l e d to e s t i m a t e d 
a v e r a g e d e n s i t i e s o f 3.2 p e r ha and 4.0 p e r ha w i t h a r a n g e o f 
d e n s i t i e s a t i n d i v i d u a l s i t e s f r o m 0 to 18.7 p e r h a . 
Due t o s e v e r a l p o t e n t i a l s o u r c e s o f e r r o r i t i s n o t 
p o s s i b l e t o a s s e s s t h e a c c u r a c y o f t h e e s t i m a t e d d e n s i t i e s . 
T h e s e s o u r c e s o f e r r o r i n c l u d e : 1) t h e low numbers o f c a p t u r e s 
a n d r e c a p t u r e s m a k i n g e r r o r s due to random e f f e c t s i n r e l a t i o n 
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t o t h e s i z e o f t h e e s t i m a t e s l i k e l y t o be l a r g e , 2 ) p o s s i b l e 
e r r o r s i n t r o d u c e d by i n e x p e r i e n c e w i t h p o s i t i o n i n g and b a i t i n g 
t r a p s , 3 ) by u s i n g c o n v e r s i o n f a c t o r s b a s e d on t h e H a y n e ' s 
e s t i m a t e f o r t h e o v e r a l l d a t a t o o b t a i n i n d i v i d u a l s i t e 
e s t i m a t e s , a nd f i n a l l y 4 ) as more r e c e n t s t u d i e s o f t h e home 
r a n g e o f s m a l l mamnals u s i n g r ad i o - t r a c k i n g t e c h n i q u e s h a v e 
r e s u l t e d i n l a r g e r e s t i m a t e s o f home r a n g e s i z e t h a n p r e v i o u s 
t r a p p i n g w o r k , s u c h a s C r a w l e y ' s ( 1 9 6 5 ) s t u d y ( w h o s e a v e r a g e 
home r a n g e r a d i i w e r e u s e d i n c a l c u l a t i n g t h e c a t c h m e n t a r e a o f 
t h e t r a p p i n g l i n e s i n t h e p r e s e n t s t u d y ) , t h e c a t c h m e n t a r e a 
u s e d may be an u n d e r e s t i m a t e o f t h e a c t u a l s i z e . N e v e r t h e l e s s , 
t h e r e s u l t s o b t a i n e d i n C r a w l e y ' s s t u d y w e r e u s e d b e c a u s e home 
r a n g e s i z e s o b t a i n e d f r o m r a d i o - t r a c k i n g s t u d i e s w e r e o n l y 
a v a i l a b l e f o r Apodemus ( B r o w n , 1969; A t t u q u a y e f i o e t a l . , 1 9 8 6 ) . 
I n a d d i t i o n t o t h i s , t r a p p i n g s t u d i e s ( B r o w n , 1956b 1969; 
C r a w l e y , 1 9 6 5 ; A s h b y , p e r s . conin. ) have s u g g e s t e d t h a t 
m o v ements o v e r l o n g d i s t a n c e s do o c c u r , p a r t i c u l a r l y i n 
Apodemus. a s h a s b e e n shown more r e c e n t l y by r a d i o - t r a c k i n g , but 
t h a t t h e g r e a t m a j o r i t y o f movements a r e s h o r t . 
H o w e v e r , c o m p a r i s o n o f t h e e s t i m a t e s o f d e n s i t y o b t a i n e d 
d u r i n g t h i s s t u d y w i t h r e s u l t s o b t a i n e d i n d e c i d u o u s w o o d l a n d a t 
t h e same t i m e o f y e a r by o t h e r w o r k e r s ( S e e T a b l e 4 . 1 ) s u g g e s t s 
t h a t t h e e s t i m a t e d a v e r a g e d e n s i t i e s f o r Apodemus a r e s i m i l a r t o 
t h e s i m m e r d e n s i t i e s f o u n d by C r a w l e y ( 1 9 6 5 ) w o r k i n g i n C a s t l e 
E d e n , A s h b y ( 1967 and u n p b l ) w o r k i n g i n H o u g h a l l Wood and 
S o u t h e r n ( 1 9 7 0 b ) w o r k i n g i n \^^tham Wood. 
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T a b l e 4.1:S\miner D e n s i t y e s t i m a t e s o f Apodemus and C l e t h r i o n o m y s 
o b t a i n e d by o t h e r w o r k e r s 
C I e t h r i onomys Apodemus 
A s h b y ( 1 9 6 7 and u n p b l ) 
A v e r a g e 1 9 5 4 - 1 9 8 6 12.8 p e r ha 3.0 p e r ha 
A v e r a g e 1 9 8 0 - 1 9 8 6 19.2 p e r ha 1.0 p e r ha 
C r a w l e y 1 9 6 2 - 1 9 6 4 30.1 p e r h a 3.7 p e r ha 
M i t c h e 1 1 - J o n e s 1974- 1976 13.0 p e r ha 0.0 p e r ha 
S o u t h e r n 1 9 4 5 - 1 9 7 0 17.2 p e r ha * 4.1 p e r ha 
• I r r e g u l a r 
T h e v a l u e s f o r t h e y e a r s 1 9 8 0 - 1 9 8 6 i n A s h b y ' s r e s u l t s w e r e 
e s t i m a t e d u s i n g t h e r e c a p t u r e p r o p o r t i o n s of Mi t c h e 1 1 - J ones 
( 1 9 7 9 ) q u o t e d e a r l i e r , who was w o r k i n g on t h e same s i t e s i n 
G r e a t H i g h Wood. T h i s was n e c e s s a r y b e c a u s e o f a d e c r e a s e i n 
t h e r e c a p t u r e p r o p o r t i o n s f o r b o t h s p e c i e s i n t h e l a t t e r h a l f o f 
A s h b y ' s c e n s u s w h i c h was s e e n by b o t h A s h b y and Mi t c h e 1 1 - J o n e s 
( t h e r e c a p t u r e p r o p o r t i o n s o f M i t c h e 1 1 - J o n e s and t h e p r e s e n t 
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s t u d y w e r e f o u n d n o t t o be s i g n i f i c a n t l y d i f f e r e n t f r o m e a c h 
o t h e r b u t b o t h w e r e s i g n i f i c a n t l y l o w e r t h a n t h o s e f o u n d by 
A s h b y ( 1 9 6 7 ) ) . T h i s u s e o f a l o w e r r e c a p t u r e p r o p o r t i o n g i v e s 
a n i n c r e a s e o f a p p r o x i m a t e l y 3 0 % i n t h e e s t i m a t e o f d e n s i t y f o r 
C I e t h r i onomy s a n d a p p r o x i m a t e l y 23?o f o r Ap o d emu s . 
T a b l e 3.4b s u g g e s t s t h e d i s t r i b u t i o n o f Apodemus among t h e 
s i t e s a p p e a r s t o be p a t c h y w i t h d e n s i t i e s o f 0 p e r ha s e e n a t 
t h e m a j o r i t y ( e i g h t ) o f t h e s i t e s ( a s f o u n d by Mi t c h e 1 1 - J o n e s 
( 1 9 7 9 ) and s i m i l a r t o t h e 1.0 p e r ha f o u n d by A s h b y i n r e c e n t 
y e a r s ) and r a t h e r h i g h e r d e n s i t i e s s e e n a t t h e r e m a i n i n g s i t e s . 
T h i s a p p a r e n t ' p a t c h i n e s s ' was c o n f i r m e d by t h e u s e o f t h e 
v a r i a n c e t o mean r a t i o ; t h e c a p t u r e s a t W i t t o n - l e Wear and 
H a m s t e r l e y w e r e i n f a c t s i g n i f i c a n t l y a g g r e g a t e d . Of t h e f o u r 
h i g h e s t d e n s i t y s i t e s two w e r e i n w o o d l a n d ( S i t e s 1 and 2 a t 
W i t t o n - l e W e a r ) and two w e r e i n G r a s s l a n d ( S i t e 5 a t 
Wi t t o n - 1 e - W e a r and S i t e 4 a t H a m s t e r l e y ) . A l t h o u g h Apodemus i s 
p r e d o m i n a n t l y a w o o d l a n d a n i m a l i t i s known to move out i n t o 
n e a r b y g r a s s l a n d and f a r m l a n d f r o m w o o d l a n d ( K i k k a w a , 1964) and 
t o l i v e a l l y e a r r o u n d i n f i e l d s ( J e f f e r i e s e t a l . , 1 9 7 3 ) . As 
none o f t h e g r a s s l a n d s i t e s i n t h i s s t u d y w e r e f a r away f r o m 
w o o d l a n d a r e a s i t i s i m p o s s i b l e t o s a y w h e t h e r t h e Apodemus 
f o u n d i n t h e s e a r e a s a r e p e r m a n a n t p o p u l a t i o n s o r m e r e l y summer 
r e s i d e n t s ; a y e a r r o u n d s t u d y w o u l d be n e c e s s a r y to d e t e r m i n e 
t h i s . 
A p o s s i b l e e x p l a n a t i o n o f t h e somewhat p a t c h y d i s t r i b u t i o n 
o f Apodemus amongst t h e s i t e s c o u l d be t h e p r e s e n c e o f a 
s i m i l a r l y p a t c h y f o o d s u p p l y ; i n sumner a n i m a l f o o d ( s u c h as 
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i n s e c t s ) i s v e r y i m p o r t a n t i n t h e d i e t and t h e a n i m a l s c o u l d be 
m o v i n g t o a r e a s r i c h i n i n s e c t f o o d . A l t e r n a t i v e l y a n i m a l s 
c o u l d be p r e s e n t i n a r e a s w h e r e none w e r e c a u g h t but c o u l d be 
s h o w i n g a l a c k o f i n t e r e s t i n t h e t r a p s and b a i t due to a n 
a b u n d a n c e o f a n i m a l f o o d , a s s u g g e s t e d by K i k k a w a ( 1 9 6 4 ) and 
T a n t o n ( 1 9 6 5 ) . As no s u r v e y o f f o o d a v a i l a b i l i t y was u n d e r t a k e n 
t h i s s u g g e s t i o n m u s t r e m a i n a s s p e c u l a t i o n . 
The a v e r a g e d e n s i t y o f C I e t h r i onomys i n t h i s s t u d y was 
s i m i l a r t o t h a t o f A s h b y ' s a v e r a g e r e s u l t f o r 1 954-1986 and to 
t h a t s e e n by M i t c h e 11 - J o n e s i n G r e a t H i g h Wood but was r a t h e r 
l e s s t h a n t h e r e s u l t s r e p o r t e d by e i t h e r C r a w l e y or S o u t h e r n , or 
t h o s e o f t h e more r e c e n t y e a r s o f A s h b y ' s l o n g t e r m s t u d y . The 
d i s t r i b u t i o n o f c a p t u r e s o f C I e t h r i o n o m y s b e t w e e n s i t e s was n o t 
s i g n i f i c a n t l y d i f f e r e n t f r o m t h a t e x p e c t e d on a random b a s i s . 
T h e r e i s l i t t l e e v i d e n c e t h a t C I e t h r i onomys i n E n g l a n d 
u n d e r g o e s t h e k i n d of p o p u l a t i o n c y c l e s s e e n i n N o r t h e r n 
S c a n d i n a v i a ( A s h b y , u n p b l ; S o u t h e r n , 1970b; S o u t h e r n and Lowe, 
1 9 8 2 ) b u t t h e p o p u l a t i o n s do u n d e r g o i r r e g u l a r f l u c t u a t i o n s i n 
d e n s i t y f r o m y e a r to y e a r , a s s e e n i n l o n g t e r m s t u d i e s by A s h b y 
( 1 9 6 7 and u n p b l ) and S o u t h e r n and Lowe ( 1 9 8 2 ) . I t may t h e r e f o r e 
be t h e c a s e t h a t t h e p o p u l a t i o n c o u l d be a t a minimum l e v e l i n 
s u c h a f l u c t u a t i o n . 
The D i e t ^LL t h e O w l s . 
Sumner i s t h e w o r s t s e a s o n f o r s e a r c h i n g f o r p e l l e t s due to 
h e i g h t and d e n s i t y o f t h e g r o u n d v e g e t a t i o n h a m p e r i n g t h e s e a r c h 
and t o t h e f a c t t h a t a s a l l t h e t r e e s a r e d e n s e l y f o l i a t e d t h e r e 
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i s a w i d e c h o i c e o f s u i t a b l y d e n s e t r e e s w h i c h c a n p r o v i d e 
s h e l t e r f o r d i g e s t i o n o f p r e y and r o o s t i n g . 
The p e r c e n t a g e s o f f i b r e p e l l e t s o f t h e t o t a l numbers o f 
p e l l e t s f o u n d i n t h i s s t u d y a r e g i v e n i n T a b l e 3.11. The o n l y 
o t h e r w o r k on t h e p e r c e n t a g e o f f i b r e t o f u r p e l l e t s i n t h e d i e t 
i s t h a t o f S o u t h e r n ( 1 9 5 4 ) who f o u n d p r o p o r t i o n s o f 
a p p r o x i m a t e l y 30 % i n a r e a s o f m i x e d f a r m l a n d \ w o o d l a n d and 
a p p r o x i m a t e l y 1 3 % i n p u r e w o o d l a n d . An e x a c t c o m p a r i s o n w i t h 
t h e p r e s e n t s t u d y i s i m p o s s i b l e a s S o u t h e r n u s e d p e r c e n t a g e s o f 
f i b r e p e l l e t s by w e i g h t i n t h e t o t a l p e l l e t c o l l e c t i o n w h e r e a s 
i n t h e p r e s e n t s t u d y p e r c e n t a g e s by niunber w e r e u s e d . However 
s i n c e s i m i l a r s i z e d f u r and f i b r e p e l l e t s a r e of s i m i l a r w e i g h t 
( S o u t h e r n , 1 9 5 4 ) and as t h e f i b r e p e l l e t s i n t h e p r e s e n t s t u d y 
w e r e u s u a l l y s m a l l e r t h a n t h e f u r p e l l e t s , i t c a n be c o n c l u d e d 
t h a t t h e p e r c e n t a g e s o f f i b r e p e l l e t s by number a r e m o d e s t 
o v e r e s t i m a t e s o f t h e p e r c e n t a g e s by w e i g h t . 
E v e n t a k i n g a c c o u n t o f t h i s o v e r e s t i m a t i o n o f t h e 
p e r c e n t a g e o f f i b r e p e l l e t s i n c o m p a r i s o n w i t h S o u t h e r n ' s w o r k 
i t c a n be s e e n t h a t t h e p e r c e n t a g e s of f i b r e p e l l e t s p r o d u c e d a t 
t h e F i e l d S t a t i o n ( 3 = 8% of 36 p e l l e t s ) and a t H a m s t e r l e y ( 2 = 
1 3 % o f 15 p e l l e t s ) a r e c l o s e r t o S o u t h e r n ' s f i g u r e s f o r w o o d l a n d 
( w h i c h i s by f a r t h e d o m i n a n t h a b i t a t a t H a m s t e r l e y and i s 
l i k e l y t o be t h e p r e d o m i n a n t l y u s e d h a b i t a t a t t h e F i e l d 
S t a t i o n ) w h i l s t t h a t a t Wi 11on-1e-We a r ( 6 = 3 2 % of 19 p e l l e t s ) 
i s c l o s e t o t h e r e s u l t f o r f a r m l a n d \ w o o d l a n d , w h i c h i s as 
e x p e c t e d c o n s i d e r i n g t h e more v a r i e d n a t u r e o f the h a b i t a t i n 
t h e r e s e r v e . 
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A more d e t a i l e d c o m p a r i s o n o f t h e v e r t e b r a t e componants of 
t h e d i e t i n t h e p r e s e n t s t u d y ( T a b l e 3 . 1 1 ) w i t h t h e r e s u l t s 
r e p o r t e d by S o u t h e r n ( 1 9 5 4 ) was a t t e m p t e d . I t i s d i f f i c u l t t o 
a s s e s s t h e r e l i a b i l i t y o f any t r e n d s r e v e a l e d by t h e c o m p a r i s o n 
i n t h e p r e s e n t s t u d y g i v e n t h e s m a l l s a m p l e s i z e s . The 
c o m p a r i s o n n e v e r t h e l e s s i n d i c a t e s t h a t a t a l l s i t e s i n t h e 
D u r h a m a r e a l e s s l a r g e p r e y i s t a k e n t h a n a t O x f o r d , t h e o n l y 
s p e c i e s f o u n d b e i n g Ta1 p a . S o u t h e r n r e p o r t e d a t o t a l o f 5 9 % of 
t h e J u l y \ A u g u s t d i e t i n p r e y u n i t s t o be l a r g e p r e y , of w h i c h 
4 4 % w e r e m o l e s ( a l l p e r c e n t a g e s o f t h e J u l y \ A u g u s t d i e t i n 
S o u t h e r n ' s w o r k r e f e r t o an a v e r a g e s a m p l e s i z e o f 203 p r e y 
u n i t s ( 1 6 2 7 p r e y u n i t s o v e r t h e e i g h t y e a r s o f t h e s t u d y ) ) . The 
p e r c e n t a g e o f m o l e s f o u n d i n t h e p r e s e n t s t u d y a p p r o a c h e s t h i s 
f i g u r e a t H a m s t e r l e y ( 3 7 % o f 27 p r e y u n i t s ) b u t a t t h e F i e l d 
S t a t i o n and a t W i t t o n - 1 e - W e a r t h e p r o p o r t i o n i s somewhat l o w e r 
( 1 8 % o f 57 p r e y u n i t s and 2 3 % of 22 p r e y u n i t s r e s p e c t i v e l y ) . 
T h i s d i f f e r e n c e i n p r o p o r t i o n of l a r g e v e r t e b r a t e p r e y may be 
a s s u m e d t o r e f l e c t t h e d i f f e r i n g a b u n d a n c e s o f p r e y b e t ween 
S o u t h e r n ' s Wytham Wood and t h e t h r e e a r e a s s t u d i e d h e r e , but 
t h e r e may a l s o be some d i f f e r e n c e i n p r e f e r e n c e on t h e p a r t of 
t h e o w l s . A l t h o u g h i n g e n e r a l R a b b i t s a r e n o t a s comnon i n 
C o u n t y Durh£im as i n t h e s o u t h , t h e y w e r e s e e n q u i t e f r e q u e n t l y 
a t a l l t h r e e s i t e s . 
T h e p r o p o r t i o n o f s m a l l r o d e n t s i n t h e d i e t a t t h e F i e l d 
S t a t i o n ( 7 1 % ) and a t H a m s t e r l e y ( 6 1 % ) b e a r out t h e s i m i l a r i t y o f 
t h e d i e t a t t h e s e s i t e s to t h a t i n d i c a t e d by S o u t h e r n ' s ( 1 9 5 4 ) 
d a t a f o r o w l s l i v i n g i n w o o d l a n d w h e r e t h e y c o m p r i s e d 6 2 % of t h e 
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y e a r l y d i e t . Due t o t h e l o w p r o p o r t i o n o f l a r g e v e r t e b r a t e p r e y 
t a k e n a t b o t h t h e s e s i t e s t h e p e r c e n t a g e s o f t h e t h r e e s m a l l 
r o d e n t s p e c i e s t a k e n w e r e g r e a t e r t h a n t h o s e s e e n a t t h e same 
t i m e o f y e a r by S o u t h e r n ( s m a l l r o d e n t s made up o n l y 3 0 % o f t h e 
J u l y \ A u g u s t d i e t i n S o u t h e r n ' s s t u d y ) . A t b o t h s i t e s 
C I e t h r i onomvs and Mi c r o t u s we r e m o s t i m p o r t a n t w i t h Apodemus 
b e i n g l e s s s o , w h e r e a s i n S o u t h e r n ' s r e s u l t s Apodemus and 
C l e t h r i o n o m y s w e r e m o s t i m p o r t a n t ( 1 3 % and 1 2 % r e s p e c t i v e l y w i t h 
Mi c r o t u s o n l y m a k i n g up 5 % o f t h e d i e t ) . 
T he p r o p o r t i o n o f S h r e w s i n t h e d i e t w a s l o w a t b o t h s i t e s , 
o n l y 1 . 9 % a t H a m s t e r l e y and 7 . 5 % a t t h e F i e l d S t a t i o n , w h i c h i s 
a g a i n c l o s e t o S o u t h e r n ' s r e s u l t o f 9% o f t h e d i e t a t t h i s t i m e 
o f y e a r . The s i t u a t i o n f o r b i r d s i s s i m i l a r ; t h e y made up 3.5% 
o f t h e d i e t a t t h e F i e l d S t a t i o n and no r e m a i n s w e r e f o u n d a t 
H a m s t e r l e y , b o t h o f w h i c h a r e f a i r l y c l o s e to S o u t h e r n ' s r e s u l t 
o f 3 % i n s unxne r . 
The d i e t o f t h e o w l s a t Wi 11on-1e-Wear i s composed o f t h e 
s ame s p e c i e s a s a t t h e o t h e r s i t e s b ut t h e r e wa s l e s s 
c o n c e n t r a t i o n on one p a r t i c u l a r t y p e o f p r e y . S m a l l r o d e n t s 
o n l y made up 3 7 % o f t h e d i e t a t t h i s s i t e , w h i c h i s g r e a t e r t h a n 
S o u t h e r n ' s ( 1 9 5 4 ) f i g u r e o f 3 0 % of t h e J u l y \ A u g u s t d i e t and i s 
c l o s e r t o t h e f i g u r e o f 4 3 % o f t h e y e a r l y d i e t o f o w l s l i v i n g i n 
o p e n c o u n t r y t h a n t o t h e f i g u r e o f 6 2 % f o r w o o d l a n d o w l s . Of 
t h e s m a l l r o d e n t s C I e t h r i onomys and Apodemus w e r e most 
i m p o r t a n t . I f , a s s u g g e s t e d , t h e s e o w l s w e r e h u n t i n g i n more 
o p e n a r e a s t h a n t h o s e a t t h e F i e l d S t a t i o n o r a t H a m s t e r l e y , i t 
m i g h t h a v e b e e n e x p e c t e d t h a t M i c r o t u s ( a p r e d o m i n a n t l y open 
'o 
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g r a s s l a n d s p e c i e s ) w o u l d h a v e f i g u r e d more i m p o r t a n t l y i n t h e 
d i e t t h a n i t d i d . H o w e v e r , S o u t h e r n ( 1 9 5 4 ) f o u n d t h a t M i c r o t u s 
a c t u a l l y f i g u r e d s l i g h t l y l e s s i n t h e d i e t s o f open c o u n t r y o w l s 
t h a n w o o d l a n d o w l s , m a k i n g up 8% ( o f 4306 p r e y u n i t s ) and 1 2 % 
( o f 8 0 3 3 p r e y u n i t s ) o f t h e d i e t r e s p e c t i v e l y . 
T h e p r o p o r t i o n o f S h r e w s t a k e n a t t h i s s i t e ( 2 7 % ) was much 
h i g h e r t h a n a t t h e o t h e r s i t e s and h i g h e r t h a n t h e 9% o b s e r v e d 
by S o u t h e r n ( 1 9 5 4 ) . A l t h o u g h C r o w c r o f t ( 1 9 5 7 ) s t a t e d t h a t t h e 
Comnon S h r e w i n p a r t i c u l a r i s m o s t a b u n d a n t i n a r e a s o f t h i c k 
g r a s s , h e d g e r o w s and b u s h y s c r u b r a t h e r t h a n w o o d l a n d . S o u t h e r n 
( 1 9 5 4 ) f o u n d v e r y l i t t l e d i f f e r e n c e i n t h e p r o p o r t i o n o f S h r e w s 
i n t h e d i e t i n s i d e o r o u t s i d e w o o d l a n d (5.4?o and 4 . 7 % 
r e s p e c t i v e l y ) . 
The p e r c e n t a g e o f b i r d s i n t h e d i e t was a l s o h i g h e s t a t 
W i 1 1 o n - 1 e - W e a r , a l t h o u g h t h e r e i s no o b v i o u s r e a s o n f o r b i r d s to 
be c a u g h t more e a s i l y i n open c o u n t r y t h a n i n w o o d l a n d . 
S o u t h e r n ( 1 9 5 4 ) f o u n d v e r y l i t t l e d i f f e r e n c e i n t h e p r o p o r t i o n s 
of b i r d s i n t h e d i e t i n s i d e o r o u t s i d e w o o d l a n d ( 4 . 1 % i n open 
c o u n t r y , 3 . 3 % i n w o o d l a n d ) . 
The l a c k o f c o n c e n t r a t i o n on s m a l l r o d e n t s and t h e 
u t i l i s a t i o n o f o t h e r s p e c i e s i n s t e a d a t t h i s s i t e w o u l d s u g g e s t 
t h a t t h e s m a l l r o d e n t s w e r e n o t r e a d i l y a v a i l a b l e t o them, but 
t h e r e s u l t s o f t h e t r a p p i n g w o u l d seem t o d i s a g r e e w i t h t h i s a s 
t h e a r e a s s t u d i e d i n Wi 11on - 1 e-Wear h a d t h e h i g h e s t d e n s i t i e s o f 
b o t h Apodemus and C I e t h r i o n o m v s o f t h e t h r e e s i t e s . However, a s 
i t w a s n o t f e a s i b l e i n t h e time a v a i l a b l e t o e s t a b l i s h t h e 
t e r r i t o r i a l b o u n d a r i e s o f t h e o w l s o r t h e i r f a v o u r e d h u n t i n g 
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a r e a s , r e p r e s e n t a t i v e a r e a s o f t h e h a b i t a t h a d to be c h o s e n a s 
t r a p p i n g s i t e s . As t h e s e w e r e l i m i t e d by t h e s i z e o f t h e 
t r a p p i n g u n i t s i t i s p o s s i b l e t h a t t h e o w l s w e r e h u n t i n g i n 
a r e a s n o t s t u d i e d , w h i c h h a d l o w d e n s i t i e s o f r o d e n t s . 
Compar i s o n ji± P r e y A b u n d a n c e s apd a d u l t : j u v e n i l e r a t i o ' s j j i 
Pe 1 1 e t s w i t h t h a t f ound f rom T r a p p i n g . 
W h i l e t h e s m a l l s a m p l e s i z e s f o r b o t h t h e t r a p p i n g r e s u l t s 
and t h e p e l l e t r e c o v e r i e s l i m i t e d t h e amount and t y p e o f 
a n a l y s i s t h a t w a s p o s s i b l e , t h e e x a c t C h i - s q u a r e d t e c h n i q u e d i d 
a c h i e v e s i g n i f i c a n c e a t H a m s t e r l e y and i n t h e o v e r a l l 
C h i - s q u a r e d a n a l y s i s i n r e s p e c t o f Mi c r o t u s and s u g g e s t e d t h a t 
i n c o m p a r i s o n w i t h o t h e r s p e c i e s t h e o w l s a r e s i g n i f i c a n t l y 
b e t t e r a t c a t c h i n g t h em t h a n a r e t h e t r a p s . The l i k e l i h o o d t h a t 
t h e Mi c r o t u s p o p u l a t i o n s w e r e a t v e r y l o w l e v e l s d u r i n g t h e 
s t u d y means t h a t e i t h e r t h e o w l s had a p r e f e r e n c e f o r Mi c r o t u s 
o r t h a t t h e y a r e more v u l n e r a b l e t o p r e d a t i o n by t h e o w l s t h a n 
o t h e r s p e c i e s a t t h e s e s i t e s . A g a i n , w i t h t h e d a t a a v a i l a b l e i t 
i s i m p o s s i b l e t o d e t e r m i n e i f e i t h e r o f t h e s e p o s s i b i l i t i e s a r e 
t r u e . 
S o u t h e r n and Lowe ( 1 9 6 8 ) i n v e s t i g a t e d p r e y s e l e c t i o n a s 
b e t w e e n Apodemus and C I e t h r ionomvs and f o u n d t h a t C I e t h r i o n o m y s 
w e r e c a u g h t by t h e o w l s i n numbers e x p e c t e d f r o m t h e i r a b u n d a n c e 
a s i n d i c a t e d by t r a p p i n g , w h e r e a s t h e o w l s c a p t u r e d Apodemus 
p r o p o r t i o n a l y more t h a n t h e t r a p s i n a r e a s b a r e o r a l m o s t b a r e 
o f v e g e t a t i o n and p r o p o r t i o n a l y much l e s s t h a n t h e t r a p s i n 
a r e a s o f d e n s e v e g e t a t i o n . T h i s was l i k e l y t o be due to t h e 
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g r e a t e r v u l n e r a b i l i t y o f Apodemus f o r a g i n g on b a r e g r o u n d i n 
s i g h t o f t h e o w l s . The r a t i o o f Appdepius t o C I e t h r i o n o m y s 
c a u g h t i n t h e t r a p s i n S o u t h e r n and Lowe's s t u d y was 
a p p r o x i m a t e l y 2:1 as opposed t o a r a t i o o f 9:7 t a k e n by t h e 
o w l s , w h i c h i s s l i g h t l y s u g g e s t i v e o f an o v e r a l l s e l e c t i o n o f 
Apodemus as p r e y i n a l l v e g e t a t i o n t y p e s c o n s i d e r e d t o g e t h e r . 
I n t h e p r e s e n t s t u d y t h e r e was no i n d i c a t i o n o f s e l e c t i o n o f 
t h i s t y p e e i t h e r i n t h e a n a l y s i s o r i n t h e raw d a t a t h e m s e l v e s 
i n t h e p r e s e n t s t u d y , and i n f a c t t h e r e i s no r e a s o n t o e x p e c t 
i t g i v e n t h e d i f f e r e n t c o n d i t i o n s and d i f f e r e n t p r e y abundances. 
The d r a w b a c k s o f l o w sample s i z e s a l s o a p p l y t o t h e 
c o m p a r i s o n o f t h e r a t i o o f a d u l t s t o j u v e n i l e s i n t h e t r a p p i n g 
c a p t u r e s w i t h t h e r a t i o f o u n d i n t h e p e l l e t s . 
The b r e e d i n g seasons o f b o t h Ap o d emu s and CIe t h r i onomys 
u s u a l l y s t a r t i n A p r i l and o t h e r w o r k e r s have f o u n d t h a t 
j u v e n i l e s w e r e t r a p p a b l e f r o m June i n t h e case o f Apodemus and 
J u l y i n t h e case o f CIe t h r i onomy s ( K i k k a w a , 1964; Ashby, 1967; 
C r a w l e y , 1 9 7 0 ) , t h e r e f o r e as t h e p r e s e n t s t u d y conmenced i n J u l y 
t h e l o w numbers o f j u v e n i l e s c a u g h t w e re p r o b a b l y a consequence 
o f t h e g e n e r a l l y low abundances and n o t because t h e young 
a n i m a l s w e re t o o s m a l l t o t r a p . 
No s i g n i f i c a n t d i f f e r e n c e was f o u n d between t h e a d u l t : 
j u v e n i l e r a t i o s f o u n d by t r a p p i n g and f o u n d as remains i n 
p e l l e t s e i t h e r f o r Apodemus or f o r CI e t h r i onomy s . W i t h due 
a l l o w a n c e b e i n g made f o r t h e c r u d i t y o f t h e a g e i n g t e c h n i q u e s 
and t h e p o s s i b i l i t y o f e r r o r s caused by i n d i v i d u a l v a r i a t i o n i n 
t o o t h w e a r , t h i s r e s u l t may be c o n c l u d e d t o c o n f i r m t h e 
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c o n c l u s i o n o f S o u t h e r n and Lowe ( 1 9 6 8 ) who, i n a more d e t a i l e d 
s t u d y based upon r e c o v e r i e s i n p e l l e t s o f a n i m a l s o f known s i z e , 
f o u n d no e v i d e n c e f o r s e l e c t i o n by t h e owls o f p a r t i c u l a r s i z e 
c l a s s e s i n e i t h e r r o d e n t s p e c i e s . 
The r e s u l t s o f t h e c o m p a r i s o n o f shrew abundance i n p e l l e t s 
w i t h t h a t i n t h e t r a p p i n g r e s u l t s i n d i c a t e d t h a t i n t h e case o f 
S.araneus t h e o w l s a r e s i g n i f i c a n t l y b e t t e r a t c a t c h i n g them, 
r e l a t i v e t o Apodemus and C I e t h r i o n o m y s . t h a n t h e t r a p s . (The 
r e s u l t f o r S.minutus was a p p r o a c h i n g s i g n i f i c a n c e , a g a i n w i t h 
t h e o w l s a p p e a r i n g t o be more s u c c e s f u l t h a n t h e t r a p s a t 
c a t c h i n g t h e m ) . S o u t h e r n ( 1 9 7 0 b ) s t a t e d t h a t s hrews, o r a t 
l e a s t S . a r aneus. p r o b a b l y c o u n t e d as u n p a l a t a b l e p r e y as t h e y 
w e r e o f t e n f o u n d k i l l e d and d i s c a r d e d . However, C r o w c r o f t 
( 1 9 5 7 ) s t a t e d t h a t S o u t h e r n ' s owls a t e 1146 S.araneus i n t h e 
same t i m e p e r i o d as 2783 Apodemus and 2920 C I e t h r i o n o m y s . ( a 
r a t i o o f a p p r o x i m a t e l y 1 : 3 : 3 ) , w h i l s t he q u o t e d S o u t h e r n ' s 
( u n p u b l ) t r a p p i n g r e s u l t s f o r t h e same p e r i o d as i n d i c a t i n g t h a t 
t h e p r o p o r t i o n o f S.araneus t o Ap o d emu s and CIe t h r i onomys was 
f a r l o w e r ( e x c e p t i n O c t o b e r ) . C r o w c r o f t s u g g e s t e d t h a t t h i s 
was e v i d e n c e t h a t t h e owls were a t l e a s t n o t a v o i d i n g shrews as 
p r e y . W i t h such s m a l l sample s i z e s and w i t h t h e p o s s i b i l i t y 
t h a t t h e nimiber o f shrews t r a p p e d may have been an 
u n d e r e s t i m a t i o n o f t h e nimiber a c t u a l l y e n t e r i n g t h e t r a p s , due 
t o p o s s i b l e escapes t h r o u g h h o l e s gnawed i n t h e o l d e r t r a p s , i t 
i s d i f f i c u l t t o d e c i d e w i t h t h e d a t a a v a i l a b l e w h i c h o f t h e 
above two p o s s i b i l i t i e s may be c o r r e c t . 
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C o n e l u s i o n s 
T h i s s t u d y seems t o bea r o u t t h e d i f f e r e n c e s i n t h e d i e t 
b e t w e e n o w l s f o r a g i n g i n w o o d l a n d and t h o s e f o r a g i n g i n more 
open a r e a s as d e s c r i b e d by S o u t h e r n ( 1 9 5 4 ) . As i t was n o t 
p o s s i b l e t o d e t e r m i n e t h e h u n t i n g a r e a s or t e r r i t o r i e s o f t h e 
o w l s , t h i s c a n n o t be a d e f i n i t e c o n c l u s i o n . 
T h e r e was e v i d e n c e o f p r e y s e l e c t i o n by t h e owls i n t h e 
t a k i n g o f M i c r o t u s p r o p o r t i o n a l y more t h a n i t s abundance as 
i n d i c a t e d by t r a p p i n g a t t h e F i e l d S t a t i o n and i n t h e o v e r a l l 
a n a l y s i s f o r a l l s i t e s t o g e t h e r . T h e r e was no e v i d e n c e o f t h e 
s e l e c t i o n o f Apodemus as p r e y as f o u n d by S o u t h e r n and Lowe 
( 1 9 6 8 ) a l t h o u g h i n t h e p r e s e n t s t u d y no d i s t i n c t i o n c o u l d be 
made between Apodemus t a k e n f r o m bare g r o u n d and th o s e t a k e n 
f r o m a r e a s w i t h dense c o v e r . As i n S o u t h e r n and Lowe ( 1 9 6 8 ) 
t h e r e was no e v i d e n c e o f s i z e s e l e c t i o n i n t h e p r e y . There was 
some e v i d e n c e t h a t t h e owls w ere t a k i n g shrews somewhat more 
t h a n t h e i r . abundance as i n d i c a t e d by t r a p p i n g . 
T h i s i n v e s t i g a t i o n c o u l d be i m p r o v e d w i t h t h e c o l l e c t i o n o f 
more d a t a by c o l l e c t i n g more p e l l e t s , w h i c h was made d i f f i c u l t 
i n t h e p r e s e n t s t u d y by t r a n s p o r t d i f f i c u l t i e s a t t h e s t a r t and 
d u r i n g t h e p r o j e c t . W o r k i n g i n a y e a r when r o d e n t s a r e more 
a b u n d a n t w o u l d a l s o p r o v i d e more d a t a f o r a n a l y s i s . 
E x t e n s i o n s o f t h e w o r k c o u l d i n c l u d e s t u d y i n g t h e 
t e r r i t o r i a l b o u n d a r i e s and f a v o u r e d h u n t i n g areas o f t h e o w l s . 
Two t r a p p i n g s e s s i o n s , one a t t h e s t a r t o f t h e i n v e s t i g a t i o n and 
one n e a r t h e end, w o u l d e n a b l e t h e changes i n p r o p o r t i o n o f t h e 
58 
r o d e n t s i n t h e d i e t w i t h r e s p e c t t o t h e i r abundances o v e r t h e 
sumner t o be d e t e r m i n e d . 
A s t u d y o f t h i s k i n d o f t h e d i e t a r y e c o l o g y o f t h e Tawny 
Owl c o u l d f o r m a p a r t o f a l o n g e r and more i n t e n s i v e s t u d y 
w h i c h , i f p e r f o r m e d i n an a r e a o f c o n i f e r o u s w o o d l a n d such as 
H a m s t e r l e y F o r e s t , w o u l d p r o v i d e a c o m p a r i s o n w i t h d a t a f r o m 
E n g l i s h d e c i d o u s w o o d l a n d such as t h e s t u d y by S o u t h e r n ( 1 9 7 0 b ) . 
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A p p e n d i x One : Re s u l t s i j X V e g e t a t i o n Ana l y s i s and D e t a i l e d 
S p e c i e s L i s t s f o r each T r a p p i n g S i t e . 
A r e a One: Durham U n i v e r s i t y F i e l d S t a t i p n . 
T a b l e JL: Grpund V e g e t a t i p n and Canppy d e t a i 1 s ^ t . S i t e One . 
Durham F i e l d S t a t j p n . 
T r a p p i n g P o s i t i o n 
1 2 3 4 5 6 7 8 9 10 Mean 
V . c o v e r 3 3 4 3 5 5 5 4 4 5 4.1 
L i n e V.he i g h t 2 2 3 3 3 3 3 2 2 3 2.6 
A Canopy s p e c i e s B B\0 0\B B - - B B B 0\B 
" d e n s i t y 2 2 1 1 0 0 1 3 3 1 
V . c o v e r 1 1 3 3 5 5 4 4 3 2 3.1 
L i n e V.he i g h t 1 1 1 2 3 3 2 1 1 1 1.6 
B Canopy s p e c i e s B B B\S B\ 0\B B B B B B 
" d e n s i t y 3 3 2 1 2 2 1 2 3 3 
V . c o v e r = Ground V e g e t a t i o n c o v e r 
V . h e i g h t = Ground V e g e t a t i o n h e i g h t 
S p e c i e s : B=Beech, 0=Oak, S = S i l v e r B i r c h , P=Scots P i n e , 
N=Norway S p r u c e , H=Hawthorn, SY=Sycamore, A = A l d e r , AS=Ash, 
L= E u r o p e a n L a r c h , R=Rowan, -=Absent . 
D e n s i t y : l = S p a r s e , 2=Medium, 3=Dense, 0=No Canopy 
The s p e c i e s p r e s e n t w ere as f o l l o w s : - L o c a l l y dominant 
s p e c i e s : A n t h o x a n t h u m o d o r a t u m (Sweet V e r n a l G r a s s ) , Deschamps i a 
69 
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e l a t i u s ( F a l s e Oat G r a s s ) , D . c e s p i t o s a ( T u f t e d H a i r G r a s s ) , 
F e s t u c a p y i n a (Sheeps F e s c u e ) , Ho 1cus l a n a t u s ( C r e e p i n g S o f t 
G r a s s ) , H.mol 1 i s ( Y o r k s h i r e F o g ) , G a l i u m s y l v a t i c u m (Wood 
B e d s t r a w ) . L o c a l l y Coninon S p e c i e s : Poa n emo r a 1 i s (Woodland 
Meadow G r a s s ) , O c c a s i o n a l S p e c i e s : Dac t y 1 i s g1 ome r a t a 
( C o c k s f o o t ) , G a l i u m a p a y i f i e ( C l e a v e r s ) , I l e x a q u i f o l i u m ( H o l l y ) . 
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T r a p p i n g P o s i t i o n 
1 2 3 4 5 6 7 8 9 10 Me an 
V. c o v e r 3 3 3 4 4 4 4 3 2 4 3.4 
L i n e V.he i g h t 1 1 1 1 1 1 1 1 1 1 1 . 0 
A Canopy s p e c i e s 0 o\s o\ 0 - 0 - 0\S 0\S S 
" d e n s i t y 2 2 2 1 0 1 0 2 1 1 
V.c o v e r 3 3 3 4 4 4 4 3 3 4 3.5 
L i n e V . h e i g h t 1 1 1 1 2 2 1 1 1 1 1 . 2 
B Canopy s p e c i e s 0 0 0 O 0\S 0 0\P P\L 0\ 0 
" d e n s i t y 1 2 2 2 2 2 2 2 2 2 
The s p e c i e s p r e s e n t w e re as f o l l o w s : - L o c a l l y Dominant 
S p e c i e s : L . p e r i c lymenmn. Coninon S p e c i e s : D. f 1 exuo sa . F. o v i n a . 
H.mpl 1 i g , G . s y l y a t i c u m , R . f r u i t i c o s a . L o c a l l y Coninon s p e c i e s : 
A . p d p r a t u m , H. l a n a t u s , S t e l l a r i a h o l o s t e a ( G r e a t e r S t i t c h w o r t ) . 
O c c a s i o n a l s p e c i e s : P . n e m o r a l i s . D i g i t a l i s p u r p u r e a ( F o x g l o v e ) , 
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G a l j u m r p t u n d i f p l j u m (Round-Leaved B e d s t r a w ) , H v a c i n t h o i d e s 
npn- s c r iptns ( B l u e b e l l ) , J., aqni f P1 i um, O x a l i s a c e t o s e l l a (Wood 
S o r r e l ) , P p t e n t i 1 l a r e p t a n s ( C r e e p i n g C i n q u e f o i l ) , T e u c r i u m 
s c o r o d o n i a (Wood S a g e ) . 
T a b l e J.: Grpund V e g e t a t j p n and Canopy d e t a i I s a j . S i t e 
T h r e e . Durham F i e l d S t a t i o n . 
T r a p p i n g P o s i t i o n 
1 2 3 4 5 6 7 8 9 10 Mean 
V . c o v e r 4 3 3 4 4 3 4 2 1 3 3.1 
L i ne V.he i g h t 2 1 1 3 2 1 1 1 1 2 1.5 
A Canopy S p e c i e s H P P - - B NS - B L 
D e n s i t y 2 1 1 0 0 2 1 0 2 2 
V . c o v e r 4 4 4 5 5 5 4 4 4 4 3.1 
L i n e V.he i g h t 5 4 4 4 2 2 2 3 3 3 1.5 
B Canopy s p e c i e s 
d e n s i t y 0 0 0 0 0 0 0 0 0 0 
The s p e c i e s p r e s e n t were as f o l l o w s : - Dominant s p e c i e s : 
H e r a c l e u m s p h o n d y l i u m (Hogweed). U r t i c a d i o i c a ( N e t t l e ) . Conmon 
s p e c i e s : A e g o p o d i u m p o d o g r a r i a ( G r o u n d E l d e r ) , A n t h r i scus 
s y l v e s t r i s (Cow P a r s l e y ) , A.e1 a t i u s . D . g l o m e r a t a . G . a p a r i n e . 
H. l a n a t u s . H.mol 1 i s . P.. nempra 1 i s , S t a c h y s sy 1 v a t i ca (Hedge 
W o u n d w o r t ) . L o c a l l y Conmon s p e c i e s : C i r s ium a r v e n s e ( C r e e p i n g 
T h i s t l e ) , E p i l o b i i m i a n g u s t i f o l i u m (Rosebay Wi 1 l o w - H e r b ) . 
O c c a s i o n a l s p e c i e s : L o l i u m perenne ( P e r e n n i a l Rye G r a s s ) , L o t u s 
c o r n i c u l a t u s ( B i r d s - F o o t T r e f o i l ) , Phleum p r a t e n s e ( T i m o t h y 
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G r a s s ) , P . r e p t a n s . R a n n u n c u l u s r e p e n s ( C r e e p i n g B u t t e r c u p ) and 
T u s s j l a g Q f a r f a r a ( C o l t s f o o t ) . 
T a b l e A: Ground V e g e t a t i o n and Canopy P e t a l 1s f o r S i t e 
F o u r , Purham F i e l d S t a t i p n . 
T r a p p i n g P o s i t i o n 
1 2 3 4 5 6 7 8 9 10 Mean 
V.cove r 1 3 3 4 3 3 2 1 2 2 2.4 
L i n e V . h e i g h t 0 1 1 1 1 1 1 0 1 1 0.8 
A Canopy s p e c i e s B SY/ B B B B B B B B 
" d e n s i t y 2 2 2 2 3 3 3 3 2 1 
V . c o v e r 2 2 2 2 2 2 3 2 2 2 2.1 
L i n e V.he i g h t 1 1 1 1 1 1 1 2 1 1 1 . 1 
B Canopy s p e c i e s B B/L B/L SY/ B B SY L/B B/SY B 
" d e n s i t y 2 2 2 2 3 3 3 2 2 3 
The s p e c i e s p r e s e n t w e re as f o l l o w s : - P ominant s p e c i e s : 
H e d e ra h e l i x ( I v y ) . L o c a l l y P o m i nant s p e c i e s : R . f r u i t i c o s a . 
Comnon s p e c i e s : M i l l i u m e f f u s u m (Wood M i 1 1 e t ) , H . n o n - s c r i p t u s . 
O . a c e t o s e l l a . L o c a l l y Coninon s p e c i e s : G . a p a r i n e . O c c a s i o n a l 
s p e c i e s : H . l a n a t u s . L u z u l a s v l v a t i c a . G e r a n i u m r o b e r t i a n u m ( H e r b 
R o b e r t ) , Sambucus n i g r a . S . s y 1 v a t i ca. 
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A r e a Two: W i t t o n - le-Wear N a t u r e R e s e r v e 
T a b l e jS.: G r p y n d V e g e t a t i Q ^ and Canopy P e t a U s f or S i t e Que., 
W i t t o n - l e - W e a r . 
T r a p p i n g P o s i t i o n 
1 2 3 4 5 6 7 8 9 10 Mean 
V.cove r 4 3 4 4 4 3 2 3 3 4 3.4 
L i n e V.he i g h t 3 2 2 3 2 1 1 1 2 4 2.1 
A Canopy s p e c i e s A/AS A A/SY A A A A A A A 
" d e n s i t y 2 2 3 2 2 2 2 2 2 3 
L i ne V. c o v e r 4 4 3 3 3 3 3 3 3 4 2.2 
B V . h e i g h t 3 3 2 1 2 2 2 2 2 3 2.2 
Canopy s p e c i e s A A - A A A/SY A A A A 
" d e n s i t y 2 2 0 3 2 3 2 2 2 2 
The s p e c i e s p r e s e n t w e re as f o l l o w s : - L o c a l l y Dominant 
s p e c i e s : R . r e p e n s . Comnon s p e c i e s : D . c e s p i t o s a . M . e ffusum. 
P..nemQral i s , G. apar i n e , Rumex o b t u s i f o 1 i um ( B r o a d - L e a v e d D o c k ) , 
S t e l l a r i a n emo r van (Wood S t i t c h w o r t ) , U .di o i ca . L o c a l l y Common 
s p e c i e s : C a 1 t h a p a l u s t r i s (Ma r s h Ma r i g o 1 d ) , Daucus c a r o t a (Wi 1 d 
C a r r o t ) . O c c a s i o n a l s p e c i e s : Carex s y 1 v a t i ca (Wood Sedge), 
D.g1ome r a t a . A . p o d o g r a r i a . C h r v s o s p l e n i u m oppos i t i f o 1 i um 
( O p p o s i t e go 1 den-1 e aved S a x i f r a g e ) , H. sphondy 1 i imi. Impa t i ens 
g l a n d u l i f e r a ( I n d i a n B a l s a m ) , Rubus i d a e u s ( R a s p b e r r y ) , S . n i g r a . 
S . s y 1 v a t i c a and V e r o n i ca o f f i c i a n a l i s ( H e a t h Speedwe 1 1 ) . 
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T a b l e G r o u n d V e g e t a t i o n and Canopy P e t a l 1 s f o r S i t e Two, 
Wi t t o n - l e - W e a r . 
T r a p p i n g Po s i t i on 
1 2 3 4 5 6 7 8 9 10 Mean 
V. c o v e r 2 2 2 2 1 2 3 3 1 1 1.9 
L i n e V.he i g h t 1 1 1 1 0 1 2 2 1 1 1. 2 
A Canopy s p e c i e s SP P SP P SP P P P/SP P P 
" d e n s i t y 2 1 3 2 2 3 3 3 3 2 
V . c o v e r 2 2 3 4 4 2 3 2 1 1 2.5 
L i n e V . h e i g h t 1 1 3 5 3 1 1 1 1 1 2.5 
B Canopy s p e c i e s P P P - - P/SP P P/SP SP P 
" d e n s i t y 1 1 1 0 0 2 2 2 2 3 
The s p e c i e s p r e s e n t w e r e as f o l l o w s :- L o c a l l y Pominant 
s p e c i e s : E.angus t i f o 1 ium. R . f r u i t i c o s a . Coninon s p e c i e s : 
R. i d a e u s . S i l e n e d i o i c a (Red C 2 i m p i o n ) . L o c a l l y Common s p e c i e s : 
H . 1 a n a t u s . M . e f f u s u m . G.apar i n e , H- s p h p n d y l i u m . Me r c u r i a I i s 
p e r e n n i s (Pogs M e r c u r y ) , S . s y l v a t i c a . O c c a s i o n a l s p e c i e s : 
A . e l a t i us . P . g l o m e r a t a . P.ce s p i t o s a , H.mo H i s . L . p e r e n n e . 
L . s y l v a t i c a . Sycamore s e e d l i n g s , G . r o b e r t i a n u m . P o l y g o n a t u m 
mu 11 i f o 1 i um ( S o l o m o n s ' S e a l ) R. o b t u s i f o l i i m i . T. s c o r o d o n i a 
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T a b l e i : 
Wi t t o n - l e - W e a r . 
L i n e V . c o v e r 
A V . h e i g h t 
L i n e V . c o v e r 
B V . h e i g h t 
G r o u n d V e g e t a t i o n D e t a i 1 s f o r S i t e Three 
T r a p p i n g P o s i t i o n 
1 2 3 4 5 6 7 8 9 10 Mean 
4 4 4 5 5 5 5 4 5 5 4.7 
2 2 2 2 3 2 2 2 2 3 2.2 
5 4 4 4 4 4 5 4 4 4 4.3 
2 2 1 1 1 1 1 1 1 1 1.6 
The s p e c i e s p r e s e n t were as f o l l o w s : - L o c a l l y Dominant 
s p e c i e s : A - o d o r a t m n , A - e l a t i u s , D . g l p m e r a t a , H- l a n a t u s , 
H . m o l l i s . A c h i I l e a mi 1 l e f o l i u m ( Y a r r o w ) , C .arvense, 
L. c o r n i c u l a t u s . P l a n t a g o l a n c e o l a t a ( R i b w o r t P l a n t a i n ) , 
T r i f o l i i m i p r a t e n s e (Red C l o v e r ) , V i c i a s e p i i m i (Bush V e t c h ) . 
L o c a l l y Comnon s p e c i e s : Ag r o s t i s c a p i 1 l a r i s (Comnon B e n t ) , 
S e n e c i o v u l g a r i s ( G r o u n d s e l ) . O c c a s i o n a l s p e c i e s : Campanula 
r o t u n d i f o l i u m ( H a r e b e l l ) , C e n t a u r e a n i g r a (Knapweed), 
Leucanthemum v u l g a r e (Ox-Eye D a i s y ) , P o t e p t i l i a a n g l i c a 
( T r a i l i n g T o r m e n t i l ) , R . f r u i t i c o s a . R . o b t u s i f o 1 i um. T o r i 1 i s 
j a p o n i ca (Hedge P a r s l e y ) , D . g l o m e r a t a and U l e x europaea ( G o r s e ) . 
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Table i : 
W i t t o n - l e - W e a r . 
L i n e V . c o v e r 
A V . h e i g h t 
L i n e V . c o v e r 
B V . h e i g h t 
G r o u n d V e g e t a t i o n Detai1S f o r S i t e Four 
T r a p p i n g P o s i t i o n 
1 2 3 4 5 6 7 8 9 10 Mean 
5 5 5 5 5 4 5 5 4 4 4.7 
5 2 3 3 1 2 2 3 3 2 2.6 
5 5 5 5 5 5 5 5 5 4 4.7 
3 3 3 2 2 2 2 3 3 2 2.5 
The s p e c i e s p r e s e n t were as f o l l o w s : - Conxnon s p e c i e s : 
A . e l a t i u s . H.mol l i s . C . n i g r a . L . c o r n i c u l a t u s . U . d i o i c a . 
V . s e p i u m . L o c a l l y Conmon s p e c i e s : D. g l o m e r a t a . C.arvense. 
O c c a s i o n a l s p e c i e s : D. c e s p i t p s a , F..ovina, H. l a n a t u s , L.perenne , 
A.mi 1 1 e f o l i u m . A . p o d o g r a r i a . G e r a n i u m p r a t e n s e (Meadow Crane's 
B i l l ) , H . s p h o n d v l i u m . R . f r u i t i c o s a . R . o b t u s i f o l i u m . S . v u l g a r i s 
and V . o f f i c i ana l i s . 
T a b l e ±: Ground V e g e t a t i o n De t a i 1 s 
Wi t t o n - l e - W e a r . 
T r a p p i n g P o s i t i o n 
1 2 3 4 5 
4 5 5 4 5 
1 3 2 2 3 
5 5 5 5 5 
3 2 2 2 2 
f o r S i t e F i v e 
L i n e V . c o v e r 
A V . h e i g h t 
L i n e V . c o v e r 
B V . h e i g h t 
6 7 8 9 10 Mean 
4 4 4 4 4 4.3 
2 2 2 3 2 2.2 
4 4 5 5 4 4.7 
1 2 2 2 2 2.0 
The s p e c i e s p r e s e n t were as f o l l o w s : - L o c a l l y Dominant 
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s p e c i e s : A. o d o r a t i m i . A. e l a t i u s . Coninon s p e c i e s : P . g l o m e r a t a . 
C . a r v e n s e . L . c o r n i c u 1 a t u s . T . p r a t e n s e . L o c a l l y Conmon s p e c i e s : 
F . o v i n a . H. l a n a t u s . J ^ . p e r e n n e , y u l g a r i g , T. j a p o n i c a . V. s e p i u m . 
O c c a s i o n a l s p e c i e s : P . f l e y u o s a , H - m o l l i s , £ . l a n c e p l a t a , 
A.mi 1 l e f o l ium. C n i g r a , H- s p h o n d y l ium. P o t e n t i l i a a n s e r i n a 
( S i I v e r w e e d ) , R . r e p e n s . R . o b t u s i f o 1 i u m and U . d i o i c a . 
A r e a T h r e e : H a m s t e r ) e y F o r e s t . 
T a b l e 10.: G r o u n d V e g e t a t i o n a nd C a n o p y P e t a l I s f o r S i t e 
Qne, Hams t e r 1 y . 
T r a p p i n g p o s i t i o n 
1 2 3 4 5 6 7 8 9 10 Me an 
V. c o v e r 3 4 4 4 4 3 2 3 3 2 3.2 
L i n e V. he i g h t 1 2 2 1 1 1 1 1 1 1 1 . 2 
A C a n o p y s p e c i e s P P P AS/P P P/S P P/R P/L P 
" d e n s i t y 2 2 2 3 1 2 2 2 2 1 
V . c o v e r 4 4 3 3 2 3 3 2 3 3 3.0 
L i n e V.he i g h t 3 3 1 1 1 1 2 1 1 1 1.5 
B C a n o p y s p e c i e s P P L P/R P/R R/P P - P P 
" d e n s i t y 2 2 2 2 2 2 2 0 2 3 
The s p e c i e s p r e s e n t w e r e a s f o l l o w s : - L o c a l l y P o m i n a n t 
s p e c i e s : P . a q u i I i n u m . R . f r u i t i c o s a . Coninon s p e c i e s : P . f l e x u o s a . 
H.mol l i s . O . a c e t o s e l l a . V a c c i n i u m m y r t i l l u s ( B i l b e r r y ) . L o c a l l y 
Coninon s p e c i e s : F . o v i n a . O c c a s i o n a l s p e c i e s : A . o d o r a t u m . 
C a l l u n a y u l g a r i s ( H e a t h e r ) , J., a q u j f p 1 i um. M. e f f u s u m . 
P . n e m o r a l i s . K- j d a e u s and U . e u r p p a e g . 
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T a b l e JJL: Ground V e g e t a t i o n and Canopy D e t a i 1 S f o r S j t e 
Two. Hams t e r l y . 
T r a p p i n g P o s i t i on 
1 2 3 4 5 6 7 8 9 10 Mean 
V. c o v e r 4 3 2 4 5 4 4 4 4 5 3.2 
L i n e V . h e i g h t 1 1 1 1 1 1 1 1 1 1 1.0 
A Canopy s p e c i e s L/P P P/L P L/P L L L L P 
" d e n s i t y 2 1 2 2 2 2 1 2 2 2 
V . c o v e r 3 3 4 5 5 5 5 5 5 3 4.3 
L i n e V.he i g h t 1 1 1 1 1 2 2 2 2 1 1.4 
B Canopy s p e c i e s P L L L/P L L L L L/P P 
" d e n s i t y 2 1 2 2 2 2 1 2 2 2 
The s p e c i e s p r e s e n t w e re as f o l l o w s : - L o c a l l y Dominant 
s p e c i e s : P.aqu i l i n u m . R . f r u i t i c o s a . Conmon s p e c i e s : F . o v i n a . 
G. s y 1 v a t i cum. O . a c e t o s e l l a . L o c a l l y Conmon s p e c i e s : C . v u I g a r i s. 
H. 1 ana t u s . P. n emo r a 1 i s . O c c a s i o n a l s p e c i e s : Syc£imore s e e d l i n g s , 
A . o d o r a t u m . T . s c o r o d o n i a . C r a t a e g u s monogyna ( H a w t h o r n ) , 
D . c e s p i t o s a . D. f 1 epcupsa , D. p u r p u r e a . H.mollis., I . a q u i f o l ium. 
M . e f f u s r n n . P . r e p t a n s and R . i d a e u s . 
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T a b l e 12: Ground V e g e t a t i o n P e t a i l s f o r S i t e T h r e e . 
Hams t e r 1 V . 
T r a p p i n g P o s i t i o n 
1 2 3 4 5 6 7 8 9 10 Mean 
L i n e V . c o v e r 4 3 4 4 4 4 5 3 4 4 3.9 
A V . h e i g h t 2 1 2 2 2 2 2 1 2 2 1.8 
L i n e V . c o v e r 3 3 3 3 3 4 3 4 3 3 3.9 
B V . h e i g h t 1 2 2 1 1 2 2 2 1 1 1.5 
The s p e c i e s p r e s e n t w e re as f o l l o w s : - L o c a l l y Pominant 
s p e c i e s : P . f l e x u o s a . H . l a n a t u s . H . m o l l i s . R. f r u i t i c o s a . Coninon 
s p e c i e s : G a l i um a l b m n (Hedge B e d s t r a w ) . L o c a l l y Common s p e c i e s : 
P . aqu i 1 i n i u n . O c c a s i o n a l s p e c i e s : Sycamore s e e d l i n g s . 
A . o d o r a t u m . C . a r v e n s e . P . c e s p i t o s a . P . p u r p u r e a and L.pe r e n n e . 
T a b l e 13: Ground V e g e t a t i o n P e t a i l s f o r S i t e Four , 
Hams t e r l y . 
T r a p p i n g P o s i t i o n 
1 2 3 4 5 6 7 8 9 10 Me a n 
L i n e V . c o v e r 4 3 3 3 3 3 4 4 3 3 3.3 
A V . h e i g h t 2 1 1 2 1 1 2 1 2 1 1.4 
L i n e V . c o v e r 4 4 3 3 3 4 4 4 4 3 3.6 
B V . h e i g h t 2 3 2 2 2 1 1 2 3 2 2.0 
The s p e c i e s p r e s e n t w e re as f o l l o w s : - P o m i n a n t s p e c i e s : 
P . f l e x u o s a . L o c a 1 l y P o m i n a n t s p e c i e s : C . v u l g a r i s . R . f r u i t i c o s a . 
Common s p e c i e s : F. o v i n a . L o c a l l y Coninon s p e c i e s : G. a l biun. 
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O c c a s i o n a l s p e c i e s : S i l v e r B i r c h s e e d l i n g s , D. p u r p u r e a . 
H . l a n a t u s . H . m o l l i s . 1 . a q u i f o l i u m , O . a c e t o s e l l a . Rowan 
s e e d l i n g s , U.europaea and V . m y r t i 1 l u s . 
